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ABSTRACT

The lipid composition in Water flea, Moina macrocopa fed with three different diets,
Chlorella sp., raw milk and milk powder were studied. The results show that the accumulation of
lipid compositions were significantly different in all treatments (P<0.05). The fatty acid
accumulation were 6.7, 9.3 and 8.4 gram per 100 gram of lipid, respectively. Fatty acids
composition in water flea fed with different diets, which were saturated fatty acid etc., Palmitic
acid (C16:0), Stearic (C18:0), Lignoceric acid (C24:0) and unsaturated fatty acid etc., Linolenic
acid (C18:3), Lenoleic acid, C18:2), Arachidonic acid (C20:4). Water fleas fed with different
diets were fed on Nile tilapia larvae to examine the ability on survival rate and growth. The initial
average length of fish larvae at the age 7 days was about 0.94+0.053 centimeter. The
experiment was performed until 28 days of age. The study found that (1) the survival rate were
89.6, 94.8 and 89.6 percent of the Nile tilapia larvae when fed with the water flea culture from
Chlorella sp., raw milk and milk powder, respectively. (2) The growth length of Nile tilapia larvae
were significantly different in all treatments (P<0.05). The average of length of Nile tilapia larvae
when fed water flea culture by Chlorella sp., was 2.10+0.248 centimeter, when fed water flea
culture by raw milk was 2.39+0.185 centimeter and when fed with water flea culture by milk

powder was 2.31+0.264 centimeter, respectively.

Water flea culture from raw milk and milk powder allow easy and cheap and sustainable
production for aquatic larvae feeding. Sun-light is not the limiting factor for water flea culture.
The study also reveals that high fatty acid in water flea when fed with raw milk and milk powder,
fish larvae require food organisms which high fatty acid for high survival rate and good

performance.

1Aty (Keywords) 1a9lasanisise

Nile tilapia, Water flea, Moina sp., culture, feed, Chlorella, raw milk, milk powder, fatty

acid, nutritional composition
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Fatty acid (g/100g) ARBLTAR dundy UNKS

Saturated fatty acid 41 a2 a1 a2 411 a2
Butyric acid (C4:0) ND ND ND ND ND ND
Caproic acid (C6:0) ND ND 0.1 0.07 ND ND
Caprylic acid (C8:0) ND ND 0.16 0.12 0.02 0.01
Capric acid (C10:0) ND ND 0.4 0.34 0.03 0.02
Undecanoic acid (C11:0) 0.02 0.03 0.06 0.05 <0.01 <0.01
Lauric acid (C12:0) 0.01 0.01 0.52 0.51 0.32 0.28
Tridecanoic acid (C13:0) ND ND 0.03 0.01 ND ND
Myristic acid (C14:0) 0.06 0.06 21 2.18 0.16 0.16
Pentadecanoic acid (C15:0) 0.01 0.01 0.23 0.24 <0.01 <0.01
Palmitic acid (C16:0) 2.82 2.74 8.07 8.24 0.6 0.62
Heptadecanoic acid (C17:0) 0.02 0.02 0.16 0.14 <0.01 <0.01
Stearic acid (C18:0) 0.15 0.15 2.53 25 0.1 0.1
Arachidic acid (C20:0) 0.02 0.04 0.07 0.07 0.01 0.01
Heneicosanoic acid (C21:0) ND ND ND ND ND ND
Behenic acid (C22:0) 0.09 0.1 0.02 0.03 ND ND
Tricosanoic acid (C23:0) ND ND ND ND ND ND
Lignoceric acid (C24:0) 0.02 0.02 0.01 0.01 ND ND

Monounsaturated fatty acid
Myristoleic acid (C14:1) ND ND 0.22 0.23 ND ND
cis-10-Pentadecenoic acid (C15:1n10) ND ND ND ND ND ND
Palmitoleic acid (C16:1n7) 0.03 0.03 0.46 0.47 0.01 0.01
cis-10-Heptadecenoic acid (C17:1n10) ND ND ND ND ND ND
trans-9-Elaidic acid (C18:1n9t) ND ND ND ND ND ND
cis-9-Oleic acid (C18:1n9¢) 1.1 1.12 4.77 4.72 0.87 0.89
cis-11-Eicosenoic acid (C20:1n11) 0.24 0.33 0.04 0.04 ND ND
Erucic acid (C22:1n9) ND ND ND ND ND ND
Nervonic acid (C24:1n9) ND ND ND ND ND ND

Polyunsaturated fatty acid
trans-Linolelaidic fatty acid (C18:2n6t) ND ND ND ND ND ND
cis-9,12-Linoleic acid (C18:2n6) 0.99 1 0.38 0.38 0.47 0.49
Y-Linolenic acid (C18:3n6) 0.1 0.1 <0.01 <0.01 ND ND
Q-Linolenic acid (C18:3n3) 0.8 0.73 0.12 0.12 ND ND
cis-11,14-Eicosadienoic acid (C20:2) ND ND 0.03 0.02 ND ND
cis-8,11,14-Eicosatrienoic acid (C20:3n6) ND ND 0.02 0.02 ND ND
cis-11,14,17-Eicosatrienoic acid (C20:3n3) ND ND ND ND ND ND
Arachidonic acid (C20:4n6) 0.01 0.01 0.02 0.02 ND ND
cis-13,16-Docosadienoic acid (C22:2) ND ND ND ND ND ND
cis-5,811,14,17-Eicosapentaenoic acid(C20:5n3) ND ND ND ND ND ND
4,7,10,13,16,19-docosahexaenoic acid(C22:6n3) ND ND ND ND <0.01 <0.01
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Polyunsaturated fatty acid

Monounsaturated fatty
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Saturated fatty acid
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Fatty acid ARBLIART druadiu UNRIY

Saturated fatty acid 2.37+0.007(2) 4.67+0.028(2) 3.05+0.021(2)
Monounsaturated fatty acid 2.12+0.007(2) 3.72+0.028(2) 3.54+0.000(2)
Polyunsaturated fatty acid 2.22+0.000(2) 0.89+0.007(2) 1.82+0.007(2)
Unsaturated fatty acid 4.34+0.007(2) 4.61+0.035(2) 5.36+0.007(2)
Total fatty acid 6.70+0.014(2) 9.28+0.007(2) 8.40+0.014(2)
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AN95799 7 Tlinrensaleiu (nFN/100 n3N) Tulsunsnidensaaamnssinssiaiu (ND=not detect)
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gilnuansnaluiu haaLzasn e
d1 412 di1 42 41 a2
Saturated fatty acid
Butyric acid (C4:0) ND ND ND ND ND ND
Caproic acid (C6:0) ND ND ND ND ND ND
Caprylic acid (C8:0) ND ND ND ND ND ND
Capric acid (C10:0) 0.01 0.01 0.03 0.03 0.02 0.02
Undecanoic acid (C11:0) <0.01  <0.01 ND ND ND ND
Lauric acid (C12:0) 0.01 0.01 0.09 0.1 0.04 0.04
Tridecanoic acid (C13:0) 0.01 0.01 0.02 0.02 0.01 0.01
Myristic acid (C14:0) 0.14 0.14 1.02 1.04 0.4 0.39
Pentadecanoic acid (C15:0) 0.08 0.08 0.14 0.14 0.06 0.06
Palmitic acid (C16:0) 1.23 1.23 2.56 2.58 1.99 1.98
Heptadecanoic acid (C17:0) 0.1 0.1 0.07 0.07 0.04 0.04
Stearic acid (C18:0) 0.48 0.48 0.54 0.54 0.35 0.35
Arachidic acid (C20:0) 0.03 0.02 0.02 0.02 0.02 0.02
Heneicosanomic acid (C21:0) 0.01 0.01 0.01 <0.01 ND ND
Behenic acid (C22:0) 0.06 0.06 0.03 0.03 0.03 0.03
Tricosanoic acid (C23:0) 0.01 0.01 0.01 0.01 0.01 <0.01
Lignoceric acid (C24:0) 0.2 0.2 0.1 0.11 0.09 0.09
Monounsaturated fatty acid
Myristoleic acid (C14:1) ND ND 0.05 0.05 0.01 0.01
cis-10-Pentadecenoic acid (C15:1n10) ND ND ND ND ND ND
Palmitoleic acid (C16:1n7) 14 1.39 1.62 1.54 1.24 1.24
cis-10-Heptadecenoic acid (C17:1n10) 0.01 0.01 0.01 0.01 <0.01 <0.01
trans-9-Elaidic acid (C18:1n9t) 0.02 0.02 0.12 0.06 0.04 0.04
cis-9-Oleic acid (C18:1n9c) 0.67 0.67 2.03 2.04 2.24 224
cis-11-Eicosenoic acid (C20:1n11) 0.01 0.01 0.01 <0.01 0.01 0.01
Erucic acid (C22:1n9) ND <0.01  <0.01 <0.01 ND ND
Nervonic acid (C24:1n9) 0.01 0.01 ND ND <0.01 = <0.01
Polyunsaturated fatty acid
trans-Linolelaidic fatty acid (C18:2n6t) 0.06 0.06 0.01 0.01 <0.01 <0.01
cis-9,12-Linoleic acid (C18:2n6) 0.89 0.89 0.34 0.34 1.51 1.52
Y-Linolenic acid (C18:3n6) 0.06 0.06 0.14 0.14 0.03 0.03
Q-Linolenic acid (C18:3n3) 0.85 0.85 0.08 0.08 0.16 0.16
cis-11,14-Eicosadienoic acid (C20:2) 0.01 0.01 0.01 <0.01 0.01 0.01
cis-8,11,14-Eicosatrienoic acid (C20:3n6) 0.03 0.03 0.02 0.02 0.01 0.01
cis-11,14,17-Eicosatrienoic acid (C20:3n3) 0.01 0.01 ND ND ND ND
Avrachidonic acid (C20:4n6) 0.27 0.27 0.27 0.27 0.08 0.08
cis-13,16-Docosadienoic acid (C22:2) ND ND ND ND ND ND
cis-5,811,14,17-Eicosapentaenoic acid(C20:5n3) 0.02 0.02 0.01 0.01 0.01 0.01
4,7,10,13,16,19-docosahexaenoic acid(C22:6n3) 0.02 0.02 0.01 0.01 <0.01 <0.01
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(File name: M_FEED.SYS)

< - - X \ P
AN UINT 1 uan'mLn‘m:ﬁm'muﬂnJi":ummTﬂ?ﬁu'lu’l?umwtﬁmﬁwmmsmwuﬂnu

DEP VAR: PRO N: 21 MULTIPLE R: 0.894 SQUARED MULTIPLE R: 0.800

SOURCE SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P
TYPE 876.598 2 438.299 35.989 0.000
ERROR 219.217 18 12.179

d ' J A -1 ! -~ o
ANFINUINT 2 mm.l"mmﬁﬂummaﬂ‘nﬂnﬁmrui‘ﬂi‘ﬁunLﬁm'liumﬁ')ﬂmm?mwumnu (1 =1z
d' -‘; ' J : %’ - d’ -’ll ¥
WANTLALNALARDITAAN 2=1?I.I.ﬂ~mlﬁ£l~1§|”)ﬂu"luuﬂu WA 3=1?Llﬂ~1'/ltﬂ£l~1ﬂ']ﬂu“ﬂ~1)
BONFERRONI ADJUSTMENT. MATRIX OF PAIRWISE COMPARISON PROBABILITIES:

1 2 3
1 1.000
2 0.004 1.000
3 0.000 0.000 1.000

d a T o 4 3 1) a o
A519HUINT 3 HanFIAIeiAuLLstsouseslniululrunsiRaedane i ssnsriaiu

DEP VAR:  FAT N: 15 MULTIPLE R: 0.646 SQUARED MULTIPLE R: 0.417

SOURCE SUM-OF-SQUARES ~ DF MEAN-SQUARE F-RATIO P

TYPE 315.140 2 167.570
ERROR 441.059 12 36.755

4287 0.039

a i &7 e f - o

ANSIEUINT 4 N17FauieuA et rel TN o lulun R lsunsdepenunsAnsiai (1=1s
I s . 4 y <

WANTILALNAEIAABITART 2= 1TUAMIALNAEINUNAL LAY 3= 12UAINIALNAEUNKN)

BONFERRONI ADJUSTMENT. MATRIX OF PAIRWISE COMPARISON PROBABILITIES:

1 2 3
1 1.000
2 0.042 1.000

w

0.111 1.000 1.000




d = 4 4 d’l ¥ ] - o
ANFINNUINT 5 Nﬂﬂ']‘i"JLﬂT’]:‘,MﬂQ’]Nuﬂ?ﬂi‘Qu‘ﬂﬂdﬁﬁﬁu1ﬂtﬂ?ﬁ1u1?uﬂéﬂtﬂﬂ\iﬂ’lﬂﬂ'lwﬁﬁ'N‘BUﬂﬂu

DEPVAR: CHO N: 14 MULTIPLE R: 0.571 SQUARED MULTIPLE R: 0.326

SOURCE  SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P

TYPE 25.374 2 12.687 2.663 0.114
ERROR 52.414 11 4.765

-l - '3 v ‘J -’l’ ] a e
ANTINNUINK 6 uanfeMzianulslmureath lulsunsiidasdana st iaiu

DEPVAR: ASH N: 9 MULTIPLE R: 0.975 SQUARED MULTIPLE R: 0.950

SOURCE  SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P
TYPE 14.454 2 1227 56.683  0.000
ERROR 0.765 6 0.128

P~ | al ' - o el v l a o ]
ANSIINUINT 7 MaTauiauAedtresdFn i masslsuasdosa A siniu (1=1suneh
¥ g . 4 g - ) [,

RENAEIARALTARN 2= 1FUAITIRENANHTNUNALL LAY 3= ITWAITMIAEIAQEILNEN)
BONFERRONI ADJUSTMENT. MATRIX OF PAIRWISE COMPARISON PROBABILITIES:

1 2 3
1 1.000
2 1.000 1.000
3 0.000 0.000 1.000

a ¢ 8 | i a o [ a & v
manuan 1 aamsaaseianaulsisaulugnifugiarianayuramsalsunsniaes Ale
2M9ANEUANY (File name: M_REART.SYS)

al - ¢ o - o td'
ATIEUINT 8 HAMTILATIEIANULTUIuIId Nz AINENT TugnUaniiaang 14 Tu R
A d" 1 - o’
ayuna AoglsunaniaassosaIesins iy
DEPVAR: LT1 N: 90 MULTIPLE R: 0.570 SQUARED MULTIPLE R: 0.324

SOURCE  SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P

TRT 0.469 2 0.234 20.881 0.000
ERROR 0.976 87 0.011
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P ' - a o - P
AgeRuan? 9 nsfauieuAedurernealugniatiiaany 14 fu Reyuiadanlsuas 7
-‘l‘ ] - o J -‘l’ v ' dl -‘l’ g - -:
LAENDIUITANTUANY (1=1Tuﬂ§¥ltﬂﬂﬁﬂ0ﬂﬂﬁﬂl?ﬂﬁ’] 2=lsunsiReadaanunmy uay 3=1lsunan

¥
Lﬁmﬁwunm) BONFERRONI ADJUSTMENT. MATRIX OF PAIRWISE COMPARISON PROBABILITIES:

1 2 3
1 1.000
2 0.009 1.000
3 0.000 0.003 1.000

d a « o - o 4
AI99NUINA 10 HaNITAATSiANLLTMuIIdN LAY INENY TugnUaTTiaang 21 Tu R

| %

- ¥ ] a v
ayua gatlsunaidedaainissinsatiniu

DEPVAR: LT2 N: 90 MULTIPLE R: 0.325 SQUARED MULTIPLE R: 0.106

SOURCE  SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P
TRT 0.526 2 0.263 5.154 0.008
ERROR 4.441 87 0.051

-l - ' J o - o J ¥
ANTHNNUINK 11 miu.l'ﬁ"ﬂumﬂummammmmmom’luqnﬂmuamq 219U ﬂﬂuﬂ'lﬂﬂ’lﬂl?uﬂsi
-‘ d’ ] a o -J 3 13 ' d' -’1‘ % 'o' = -‘
NIRRT TANTUANY (1='1mmmammzmammm 2="sunsNIAENABUNUNAL UaY 3=lsunsh

lﬁﬂ\lﬁ’hﬂuuﬂﬂ) BONFERRONI ADJUSTMENT. MATRIX OF PAIRWISE COMPARISON PROBABILITIES:

1 2 3
1 1.000
2 0.213 1.000
3 0.006 0.521 1.000

d - s o a o d.
ATINUINT 12 Han1TnTsiaINulsTuIesdn iz NEna Tugnilaniiaeny 28 Au h
a4 9 : a o
ayura AoglsunsidessogamissneTiini

DEPVAR: LT3 N: 90 MULTIPLE R: 0.469 SQUARED MULTIPLE R: 0.220

SOURCE  SUM-OF-SQUARES DF MEAN-SQUARE F-RATIO P

TRT 1.355 2 0.677 12.274  0.000
ERROR 4.802 87 0.055
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NAEND U TANTUANY (1=1?Llﬂ~1‘/ll.ﬂﬂslﬁ'lﬂﬂﬂﬂlfﬁﬂ’1 2=lrunsniReadnenuNA uay 3=1sunai

E 4
Lﬁﬂ\lﬁ’)ﬂuN&N) BONFERRONI ADJUSTMENT. MATRIX OF PAIRWISE COMPARISON PROBABILITIES:

1 2 3
1 1.000
2 0.000 1.000

3 0.002 0.629 1.000
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Injection Date : 7/7/2008 6:17:42 PM Seq. Line : 7
Sample Name : 51/09158-001_1 ‘ Location : Vial 5
Acq. Operator : Kobkun Kasemsamran Inj : 1
Acg. Instrument : GCI-02 Inj Volume : 1 pl
Different Inj Volume from Sequence ! Actual Inj Volume : 2 pl

Pcg. Method
Last changed

Analysis Method :

Last changed

—mmm—e

Dilutio

Ise Multip ieé Dilut1l
L

. A,
= ! gi
ey,

H C:\HPCHEH\I\MBTHODS\SAT_UN.H

: 7/7/2008 11:57:55 AM by Kobkun Kasemsamran

C:\HPCHEM\1\METHODS\SAT_UN.M\O?O?OSF.M

: 7/8/2008 10:45:54 AM by Kobkun Kasemsamran
(modified after loading)

FIDTA, (070708F\005F0701 D)
pA .
g
1 s
] 5
0 E
200 4
3
150l 5 &
, 8
2
100

ified

11T
Ds

Signal 1
Peak RetTim ame
§ {min] v
__--] _______ | =S | | mm e T A N -
1 9. 0. 000060 0 .008064 b c id (C4
2 10.587 BB &, 25.01134 0¥49580eproric acid :@
3 11.719 BP 30 39980 0.80084 capryrid¥ %:
4 13.680 BB %7 1.96806 c3pri aéi%lo
5 15.011 BB 0.0 15.8 é&fagﬂ e’c’:fn)aic aci :0)
6 16.668 BB 0. 6455 e) 9" 1adric aci 20)
7 18.469 PP 0.0803 w e cid (C13:0)
8 20.532 BB 0.0659 .9 Bl 0.24764 m (C14:0)
9 22.245 BP 0.0616 .09166 1.0 6 myristoleic acid (Cl14:1)
10 22.621 BB 0.0759 56.24584 1.11496 pentadecanoic acid (C15:0)
11 24.356 0.0000 0.00000 0.00000 pentadecenoic acid (C15:1nl0c)
12 24.866 BB 0.0875 1982.32336 39.29557 palmitic acid (C16:0)

3CI-02 7/8/2008 10:51:11 AM Kobkun Kasemsamran
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Sampie name:

21/UYL13B-UUL_

Injection Date : 7/7/2008 7:20:52 PM Seq. Line : 8
Sample Name : 51/09158-001_2 - Location : Vial 6
Acq. Operator : Kobkun Kasemsamran Inj : 1
Acq. Instrument : GCI-02 Inj Volume : 1 pl
Different Inj Volume from Sequence ! Actual Inj Volume : 2 pl
Acq. Method : C:\HPCHEM\1\METHODS\SAT_UN.M
Last changed : 7/7/2008 11:57:55 AM by Kobkun Kasemsamran
Analysis Method : C:\HPCHEM\1\METHODS\SAT_UN.M\070708F.M
Last changed : 7/8/2008 10:45:54 AM by Kobkun Kasemsamran
(modified after loading)
" FIDTA (070708F\006F0801.D)
pA- 3 3
5
400 | - e
!
o
350 i §
300 ] § 53
250 =
2 ) =~ 3 © "5
g8 & L 85 5 § o
. m™lsg 83 : / S&8
8% 3 3 g
150 § 3
100 § @ 3
° © /7 \\ -
e = ; " // .\ U~ ()
50 3 3 2 -
{ ’
1 Y W]
2 \ 3
S ;LS " NAC T
P ==3ax = = W
Sorted g& al - &
Calib. |Data M8di 8/2008 [ e
Multip 1 0
st | = ] G
__.se Multiplier®s pi c~
- &
Signal 1! 019 0?
Peak RetTi Wid s
£ [min) % in) [
e | W € 2 i X
1 9.991 000 . g " 4:0)
2 10.588 25. id (Cé6:
3 11.719 BP 0 14.4 ryr acid
4 13.681 BB 043 7. 19450 1.65335 capric agid C§
5 15.012 BB 25 17 0.25744 uvecano
6 16.672 BB 196’-7 @ 89 tl (C1
7 18.491 MM 0. noic 13:0)
8 20.552 BB 0.064 10.64101 myns i 4:0)
9 22.252 BP 0.0605 acxd (C14:1)
10 22.632 BB 0.0725 88.95 canoic acid (C15:0)
11 24.356 0.0000 0.00000 0.00000 pentadecenoic acid (C15:1n10c)
12 24.923 BB 0.0954 3086.79419 40.12400 palmitic acid (C16:0)

5CI-02 7/8/2008 10:49:23 AM Kobkun Kasemsamran
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Data E1le C: \HPCHEM\I\DATA\070708F\007F0901 D Sample Name:
Injection Date : 7/7/2008 8:23:58 PM Seq. Line : 9
Sample Name : 51/09158-002_1 ... ) Location : Vial 7
Acg. Operator : Kobkun Kasemsamran Inj : 1
Acq. Instrument : GCI-02 Inj Volume : 1 pl
Different Inj Volume from Sequence ! Actual Inj Volume : 2 ul

Acg. Method
Last changed

Analysis Method :

Last changed

PA |

acid (C8:0)

Sorted By
Calib. Da
Multiplie
Jilution

r

—Use Multipl

Signal 1: FIDI1

Peak RetTi

i pA*s]
A NS B

11,
13.
15.
16.
18.
20.

24.
24.

b g
N OWo oYU B WN

ime

718
680
047
672
499
524

356
802

T

PP
BP
BB
BB

BB

22.296 MM
22.636 BB

BB

: C:\HPCHEM\1\METHODS\SAT_UN.M

: 7/7/2008 11:57:55 AM by Kcbkun Kasemsamran

C: \HPCHEM\1\METHODS\SAT_UN.M\070708F.M

: 7/8/2008 10:45:54 AM by Kobkun Kasemsamran
(modified after loading)

51/09158-002_

FID1A, (070708F\007F0301.D)

acid (C16:0)
ic acid (C18:2n6c)

6.672 - lauric acid (C12:0)

0)

10:0)
acid
dis0
7.
‘\fé”‘//)’
acid (180)
‘\““mk
3n3)
% ,
acid (C20
(C22:6n3)

— 8¢t 3
§ (¢
. - ” h\ -
2 & P o X, 8
b \
E, /

23 R &

o oo c @

s Tl ol ™
&

{"’% T .
Wi & Are @o

o 0. ooooo butyric ;:&ﬁc :®
g:oa 657ag££mck;;‘ >

0.0438 .24664 capri :0)
0.0489 35 . C. 1 cid (C11:0)
0.0513 175.85788 - c acid (C12:0)

0.0000 0.00000
0.0614 85.45808
0.0713 1.12039

-00000 tridecanoic acid (C13:0)
-90542 myristic acid (C14:0)

.07742 myristoleic acid (Cl4:1)
0.0544 1.38704 .09585 pentadecanocic acid (C15:0)
0.0000 0.00000 .00000 pentadecenoic acid (C15:1n10c)
0.0780 323.82172 22.37709 palmitic acid (C16:0)
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pata File C:\HPCHEM\1\DATA\070708F\009F1101.D Sample Name: 51/09158-003_
Injection Date : 7/7/2008 10:30:13 PM Seq. Line : 11
Sample Name : 51/09158-003_1 . - ’ Location : Vial 9
Acqg. Operator : Kobkun Kasemsamran Inj : 1
Acg. Instrument : GCI-02 Inj Volume : 1 pl
Different Inj Volume from Sequence ! Actual Inj Volume : 2 pl
Acq. Method : C:\HPCHEM\1\METHODS\SAT_UN.M
Last changed : 7/7/2008 11:57:55 AM by Kobkun Kasemsamran
Analysis Method : C:\HPCHEM\1\METHODS\SAT_UN.M\070708F.M
Last changed . 7/8/2008 10:34:52 AM by Kobkun Kasemsamran

(modified after loading)
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Signal 1 DIK\

Peak RetTil @Hid

BRI N\ W i 1 T T | O o

1 9.991 0 0. 0 acid (C*::b@
2 10.588 PB 0.0% 2.34784 . cproric acid 630)
3 11.719 BP 03 3(5.76389 0.24238 capryri af&ﬂ'
4 13.681 BB % 1 27?3153 1.17048 €a k d (Cl
5 15.023 PB : 6. 1&&5@ debRoic 1:0)
6 16.674 BB 0.0 6748 w23 auric :0)
7 18.512 M 0.0533 1 i cid (C13:0)
B 20.539 BB 0.0579 270. i C acid (C14:0)
9 22.254 BP 0.0568 27.57768 1.15968 myristoleic acid (Cl4:1)
10 22.645 BB 0.0619 26.16689 1.10035 pentadecanoic acid (C15:0)
11 24.356 0.0000 0.00000 0.00000 pentadecenoic acid (C15:1nl0c)
12 24.858 BP 0.0707 998.88647 42.00449 palmitic acid (C16:0)
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Data File C:\HPCHEM\1\DATA\070708F\012F1501.D Name: 51/09158 -004_
Injection Date : 7/8/2008 2:42:46 AM Seq. Line : 15
Sample Name : 51/09158-004_2 f Location : Vial 12
Acqg. Operator : Kobkun Kasemsamran Inj : : |
Acq. Instrument : GCI-02 Inj Volume : 1 ul
pDifferent Inj Volume from Sequence ! Actual Inj Volume : 2 nl
Acqg. Method : C:\HPCHEM\1\METHODS\SAT_UN.M
Last changed : 7/7/2008 11:57:55 AM by Kobkun Kasemsamran
BAnalysis Method : C:\HPCHEM\1\METHODS\SAT_UN. M\070708F.M
Last changed : 7/8/2008 10:24:18 AM by Kobkun Kasemsamran
(modified after loading)
FID1 A, (070708F\012F1501.0)
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Signal 1: S
Peak RetTim %ﬂl O&
$ fmin] in)
e e 1= =1 R | - -><l S R 9»
1 9.991 04 0. id (c4¢
2 10.612 .00 0.00000 0.00000 ron.c 3}:xd (
3 11.742 oogt 30;._00000 0.00000 c rync
4 13.698 00000 c 10
5 15.051 BP 0. 1 7 4@%’4 i :0)
6 16.671 VB 0.04 l urxc a i )
7 18.499 0.0000 i 1d (C13:0)
8 20.528 BP 0.0484 acx.d (C14:0)
9 22.237 0.0000 0 00000 O. myristoleic acid (Cl4:1)
10 22.646 BB 0.0401 6.94762e-1 0.16265 pentadecanoic acid (C15:0)
11 24.356 0.0000 0.00000 0.00000 pentadecenoic acid (C15:1nl0c)
12 24.814 BV 0.0598 179.76962 42.08518 palmitic acid (C16:0)
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