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1. Digestion Unit
2. Distillation Unit
3. Titration Unit
CARTTYY
Cone.H,SO,
K,SO,
CuSO0,. 5H,0
40% NaOH
4% Boric Acid
Standard 0.1 N H,SO,
Indicator (0.625 g Methyl Red, 0.480 g Methylene Blue Wef uaslu 95% Ethyl

L T

Alcohl)
FEasdinneriniuily 3 funey
1. M5guaa1Y (Digestion)
1.1 Fedrndialszuie 0.7-2.2 nfy tdasly Kjeldah! Flask
1.2 1% Cu,S0,.5 H,0 0. 5 nsu ieiudas wl§Asn uazdv K S0, 10 nfu
ieituyaioavesasHan
1.3 1 Conc. H,80,25 Tafidns 1ﬁatﬂ1{ﬁ’?aaqe§"lﬂﬁ' .
1.4 11 Kjeldah! Flask lUfsuumidos AdlaniesiSugangdlilin 250
peruraiFaduda Uszua 25 wid ﬁqtﬁuqmnnﬁrﬁu 380 eeruraigen 1Fadeszua
2 %7 Tus unzdouaslaldn 1 42Tue ﬁmmﬂwﬂmﬁu‘lﬂ uf’hma“lﬂﬂgnsmmﬂﬂuﬂ'nuﬁnum
(§1iinBu03 Kjeldah! Flask Higadn Wis Houdu ﬁwmumﬂauuﬁ'wauma'lﬂ‘lnmmqﬂm
wualdnndmlse 20 Hfﬂm)
1.5 &4 Flask 7o 131y dlodaniuasimandy
2. msndu (Distillation)

2.1 1Ay Pimmice Stone ("1 Bumping) Tuwaaduni

2.2 11 Flask vesireteiideniadandauazdens iEu @i 100 faddas
2.3 0 Kjeldahl Flask iun¥eandu i 40% NaOH ilesudu s0.” 1u

astlseney (NH,), S0, 1wlduen Tuilvaslu Kjeldahl Flask 1szana 100 fiadaas
2.4 1A 4% Boric Acid 50 danan7 aalu Flask yu1a 500 88035 Hoa Indicator
Y e T ¥ a A T o o g é A'l @ e -~ o =
6 viom uani laendumaTesnaundanednduntanasusuueu Tuiis nduandSung

frsazanolu Flask 14 250 Gadans
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3. M5 I9ATN (Titration)
3.1 hdesfinduuey Tuflon 18 innlamsnidy Standard 0.1 NH,SO0,
TERDER 'cmavawnvtﬂauumnﬁwwﬂummwma
AT290UM Blank Taevimudunouionua uslilddandeamee

ATIAIUIW
(S — B)x (14.007) x (N} x 100

Weight of sample x1000

% Nitrogen =

S = {ladans 493 H,80,

B = n8A3 494 Blank

N = Normality of Acid (0.1)

% Crude Protein = % Nitrogen 6.25

]
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Extration Thimble d§uldda0e14
Extration Cup 8¢5’ uld Chlorofrom
(#1191} 200 BIFITAIT YL
NIZAINNTDY
Soxtec System Extration Unit (La¥ Service Unit
wievinaudy
aani
i. Chiorofrom
ad = ¢
‘MR
I. BY Extration Cup wqm‘nﬂu 105-110 sernaidemiunat 2 %1 Tus udavi ¥
wuluadinmey NTVL‘IJ‘IN?H‘IJ‘IHuﬂﬂ&WUEN Extration Cup (W,)
2. domdeinudushiy Extractor wdnlSugungiveuniesinruduld
foundn 10 eeruamiud Lﬂﬂmﬁﬂﬂuﬂﬂam Extractor
3. ﬂQQﬂleI‘IJﬁN Service Unit “VI 110 aaenusniue (1a Power Warm Heater 17 180
110 BafusAITYA
o a0 o ' o o g 1 o v
4. fenetnlzine 2 nfu edwazidea (W) Taosaldnszamnsos udatuld

S Mok W=

1u Thimble

5. e Thimble 1§11 Thimble Adaptor &3t Thimble Support 39 Fix 83 Support
Holder ud 11/ din304 Extrator udafousu'alfidumis Rinsing u&1h Thimble Support
Holder 900N

6. 1d Chlorofrom 8411 Extraction cup 50 Haddns udq ¥ Cup holder i1 llna

] o

- -
NADNUAITDI Extractor
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7. Suihmsana las@euijuiisdy Tegidumils Boiling d1da Valve ¥4
Condensor

s

8. afATif IS boiling 2 42 Tud iienseuamasaudadeuliniaiin Talogi
MM Rinsing o1 Thimble uvauegiaz 1 Chiorofrom Tnavediodatlssan 1 $21ue

9. 32MY Chiorofrom U Valve 499 Condenser NAINT Air ﬁm‘%‘m Thermostart
uagiieusly Evaporation 18111115 52410 Chlorofrom ﬁmﬂﬁnag'“lu Extraction Cup 080 1%
vuAu 23 W ud Adously Evaporation as Jaadnd Air Jandesriaiuniy

10. 181 Extration cup 800 Tatiausiu Tennadheiioty udais Cup 89U
Extration Cup loviiqunai 105-110 esmaifvadunan 1 99 ue udah iy
wdned Fonnihmin (w,)

11. 11 Extration Cup Holder Tneuu Hotplate 994 Extration Unit 11 Thimble
011 TAe1Be Thimble Support Holder 13AY 06 191 Thimble wgaBaMINULMA AR
9OnIN

12. 191 Thimble 820911 Thimble Adapter

13. 111 Extration Cup fid 198701082 1121901 Hotplate 494 Extration Unit (it

o @ @ é o ad
5995UATAR 910 Condensor #aew1Tathnay 114'88n

NSAIUIN

W, -W.
% Crude lipid = —=—2x 100
W

b d
L Qs L]

= MinA001e (nS)

w
0’ L 9
W, = UIHUA extraction cup (NTN)

»

W, = 1 M1in extraction cup fu Tuslufiada’ld

= d f
M3 UATILYiNTA 1T (Shimaryu, 1988)
gilnsal

1. 11399 Gas-Liquid Chromatography (GC) HP 6890 Scries GC

2. 11389911591 (Hot Plate)
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3. uvlauaitvin (Magnetic Stirer)
4. yraud e 50 iaaang
5. Pasteur Pipette

o
T1ndl

I's

1. nanlsnosy
wniausanosea

AFAFANITH

o S

TeRondaraueu laasa

5. marlulasou

6. nm'lmﬁ'ummgm 19: 0 Nonadecanoic Acid (Internal Standard)

IEMInaaed

1. dsdretrudaiiuans@onudanlszne 0.15 ndu TdluwaeSinasthnindent
dhilauuna 20 daddas

2. hadIeguAY 2% H,S0, 11511n510 §addns 1 Methanat u& Ay internal
standard 0.2 ffaddas iudaeiralulnsou udal¥anwdou figuwgil 60-80 osrnmaFon
{Hunan 2 $2Tue

3. afaetaidu (A Hexanes (10 ppm BHT) 2 1iad0a5 Ua 5% NaCi 2 inddns
wirdhdu Aeliuendu

4, qmmmaﬁy’uuu ($u Hexanes) Tdluvasananosnsearuans Tudeusama
nﬁ"nﬂm‘imaﬂ

5. grveuvadnlaluvadSuwesihmndeafidhlauasimdaoiaiulasinusu
uiufuldludBuiesemsia

6. NOUIMIFI061991048 5 1A Hexanes 200 1uIasdas w1 dwauduad1ed
wdrRntunses GC (Gas Chromatography) an13zinsaauAa lasn Tnsns il

14 Flame Ionization Detector lﬂulﬂ?mﬂ‘i ’Jﬂ’fﬂﬁliyﬂg‘lm uaznodul 14 Capillary
Column HP-INNOWax Polyethylene Glycol (25 m x 200 pm x 0.40 pm) Qmﬁqﬁﬂlmﬂﬂfﬁm{
Sudu 150 ssewaifoe 1ae7 1 il uazAosq iyt 15 oserisaden /1t aeld 1w
uazazaen uduiiay 1 ssmmadoa /w1 aeld 3 wif mmfuqmwgﬁmﬁuﬁax 2
DIAUF TS / U %uﬂsxﬁqﬁqqmwgﬁguqﬂﬁ 250 o uwaiod a1l 10 wfl dau

=y [ Y
gUNNUVO Injector UDE Detector 250 aaruxadoa Tk Tulaswuiluufadinn
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Source Type III Sum of dr Mean Square F Sig.
Squares

Corrected Model 14.556 11 1.323 1.505 .194

Intercept 55613.788 1 55613.788  63271.072 .000

DIET 1.879 2 940 1.069 359

SIZE 3.935 3 1.312 1.492 242

DIET * SIZE 8.741 6 1.457 1.657 175
a R Squared = .408 (Adjusted R Squared = .137)

A5t 14 mamsmadeuaund sl nmaiavesSine luiuluomane 3 qa3
fiD A, B HaZC HAZYUIADIVG 41005 AD 1,2, 3 uag 3L
flddsetatuszuunamdiuch
Source Type III Sum of df Mean Square F Sig.
Squares

Corrected Model 57.315 11 5.210 7.134 .000

Intercept 2801.047 1 2801.047 3835.121 000

DIET 23.388 2 11.694 16.011 000

SIZE 1.390 3 463 .634 600

DIET * SIZE 32.537 6 5.423 7.425 000

a R Squared = .766 (Adjusted R Squared = .658)



.=l -y - K-}
A1319% 15 HamsnanaunuuilsdsunatavelSuadiie ErA) luernis
#uS131 3 gas Ae A, B LA C LazvIADIMIS 4 18T A 1,2,3

19 9o 4 4
uaz 3L A didesfedresununufud

Source Type IIT Sum of df Mean Square F Sig.
Squares
Corrected Model 68.064 11 6.188 6.209 .000
Intercept 76.504 1 76.504 76.767 .000
DIET 302 2 151 152 860
SIZE 34.154 3 11.385 11.424 000
DIET * SIZE 33.607 6 5.601 5.620 .001
a R Squared = .740 (Adjusted R Squared = .621)
35197t 16 wanInadeuALLT MRV Siaidionie (DHA) Tuem s
du5v31 3 gas Ao A, B A C UAZINABTYNS 4 BT fD 1, 2, 3
waz 3L Aldidsefadauszunn sy
Source Type III Sum of df Mean Square F Sig.
Squares
Corrected Model 141.447 11 12.859 2.902 .014
Intercept 906.211 1 906.211 204.545 000
DIET 18.825 2 9.412 2,125 .141
SIZE 57.050 3 19.017 4.292 .015
DIET * SIZE 65.573 6 10.929 2.467 053

a R Squared = .571 (Adjusted R Squared = .374)
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M135130 17 wamsnageuauudl s umadiaveslTua i sdulwileds Ndus

Froszuunudiud

Source Type III Sum of Squares df Mean F Sig.

Square
Corrected Model 7395.492 27 273.907 13.888 000
Intercept 762588.336 1 762588.33 38666.241 .000
6

DIET 101.151 3 33.717 1.710 .168

TIME 5046.663 6 841.110  42.648 000

DIET * TIME 2247.679 18 124,871 6.331 .000

a R Squared = .728 (Adjusted R Squared = .676)
a5 18 wams'nﬂ'danmmuﬂsﬂsmmqﬁﬁe‘iﬂmaﬂ?n1m‘lmﬁu1m58ﬁ’a‘v“iaﬁ’m

Feszuua T

Source Type III Sum of daf Mean Square F Sig.

Squares

Corrected Model 121.069 27 4.484 34.475 .000

Intercept 1014.001 1 1014.001  7796.043 000

DIET 2.308 3 .769 5.914 001

TIME 105.732 6 17.622 135.485 000

DIET * TIME 13.029 18 724 5.565 .000

a R Squared = .869 (Adjusted R Squared = .844)
Dependent Variable: L20_5 N3



AN 19 Nﬁﬂ‘li‘n‘il’c’I’E)‘IJﬂ'J'I!JLS‘]Ji‘lJ‘i’m‘nNa’nﬂ‘lJill‘lﬂl EPA 0z DHA“lumaqa

f;mmmauamumﬁﬁﬁmﬂ;ﬂm 3gAT AR A, Buaz C w“lanamﬁa

e

ﬁ?ﬂiSU‘UﬂTmlﬂiJﬂ1
Source Type I1I Sum of Squares dar Mean Square F Sig.
Corrected Model 147.052 27 5.446 2.838 004
Intercept 408.923 | 408.923 213.073 .000
DIET 5.520 3 1.840 959 426
TIME 94.062 6 15.677 8.169 .000
DIET * TIME 45.987 18 2.555 1.331 242

a R Squared = .732 (Adjusted R Squared = .474)

ﬂ']‘i'N‘l"l 20 Nﬁﬂ'liﬂﬂﬂ’ﬂllﬂ‘J‘lmlﬂiﬂiiuﬂ'lx‘]ﬂ'ﬂﬁﬂill'lﬂl DHAﬁl‘leﬂﬂQﬂﬂ'!ﬂ"l

‘mﬁUQ mummsmm;ﬂm 3qgms fio A, BunzC ﬂiﬂftﬂﬂ\‘lﬂﬁ

maiznummmum
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 147.026 27 5.445 1.940 .043
Intercept 464.912 1 464.912 165.662 .000
DIET 19.374 3 6.458 2.301 099
TIME 49.489 6 8.248 2.939 .024
DIET * TIME 76.620 18 4.257 1.517 157

a R Squared = .652 (Adjusted R Squared = .316)
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Peak no. RT (min) Arca(%) Fatty acid composition
11 3.475 97.6580 Hexane

5 6.842 0.5322 16: 0

6 7.049 0.0935 16: 1

11 8.761 0.1483 18: 0

12 9.019 0.2137 18: In-9

15 10.072 0.3043 19:0

21 13.942 0.0319 20: 4n-6

22 16.604 0.0579 20: 5n-3

25 22,593 0.1587 22: 6n-3




