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NSAMLATENAISIARUAZLAS AN

TLC chambers (Wheaton model 276860) @ 1n Wheaton, Millville, NJ, USA. Micro-
reaction vessels (2 ml) with screw cap seals model C4013-1 and target polyspringe inserts
(0.3 ml) model C4010-630 a1n National (National Scientific, USA). Borosilicate glass tubes
(16x125 mm) with Teflon-lined screw caps a1n Pyrex LazdaaRNnNIRTagaUnaudNLAeduRa
i lnansinansazaraunidilaqnuazinnsiiai 100 asrnisaduauazdaiominiFeoy
Feunauuazdanisdiy wnnudnaseauiaialaeimenanevdsnnsduanasatrsdanmdivld
Fodasnitesiunsldrsesuiauiulngyiuil feiiieseinsosiaiiintuasinfnsins e
ﬁm@'fgwﬂmmmhﬁuuﬁi@:ﬁqﬁwuiuﬁqmmL'ﬁmﬁmmmi@a&lLaﬂ@@ﬂiﬂiuﬁmmuﬁiﬂwhﬁu 1
Tinansdmszildgnsiag mié’wm?'@qLLﬁonﬂ%uﬁlsmumﬁmm:ﬁmmimﬂumumiﬁwé’fm
nsnlumEndviuiasasuiildlunisn s iaanasavitanaaatln vieTdnedaednsazans

dichloromethane-methanol (2:1, v/v) haziln lsiuwiaduiuiasaauian i lun1s3msnzvings lagy

v
o

Nitrogen gas {114 oxygen-free. Compressed gases AaNNL3EMERINT A1TLARTIIVINA
S analytical grade AFARNANTUIIU liquid chromatography-mass spectrometer- mass
spectrometer (LC-MS-MS) system Lil1 HLPC grade anii3 9 Merck (Darmstadt, Germany).
Acetylchloride used for transesterifying lipids @70 Sigma (St Louis, MO, USA). Fatty acid
methyl ester (FAME) mixtures code no. 189-19 a9n Supelco (Bellefonte, PA, USA). Internal
standard (IS) of fatty acid; pentadecanoic acid (FA-C15:0) code no. P6125 and IS of
Triacylglycerol; tripentadecanoin (TG-C15:0) code no. T4257 @1n Sigma (St Louis, MO,
USA). IS of phospholipids; 1-heptadecanoyl-2-hydroxy-sn-glycero-3-phosphocholine (LPC-
C15:0) code no. 855676P, 1,2-dimyristoyl-sn-glycero-3-[phosphoethanolamine] (DMPE)
code no. 850745, 1,2-dimyristelaidoyl-sn-glycero-3-[phosphocholine] (PC-C14:1) code no.
850346 and 1,2-dimyristoyl-sn-glycero-3-[phosphor-I-serine] (DMPS) code no. 840033 A1n
Avanti Polar Lipids, Inc. (Alabaster, AL, USA). wsizeidl working ISs Jfima1sidindiss 1 mg/ml Tu

v

dichloromethane-methanol (2:1, v/v). UINAULAY deionized water WIENAIN Milli-Q synthesis

o

system (Millipore, Milford, MA, USA) fifinsislugueinaansanana aansaiumianaade

Thin-layer chromatographic plates (20x20 cm TLC) precoated fingl silica gel 60
without fluorescent indicator TP dANALN 0.25 mm TANIAIN Merck (Merck 5721, E.Merck,
Darmstadt, Germany). TLC LLG]'@:L‘W@VIQN prerun #98 dichloromethane-methanol (2:1, v/v)

11



Lazpn activated A 120°C 1w§j@umu 30 wnnawldeny Reagent kits for Cholesterol (Chol)

and Triacyglycerol (TG) determination a1n Human, Germany.
Asaedianailnsnl

wrasdegunsnlannguding1dafiauazluiu pruzanianA1ans ( The Lipid and Fat
Science Research Center (LIFARC), Faculty of Allied Health Science) LLmzquﬁmmmmﬁ
814198 9aINTiNmInenae (The Halal Science Center (HASCI), Chulalongkorn University)

1%

Alluenuideil Aa

1. Gas Chromatograph GC-2010 with Auto injector AOC-20i, Shimadzu, Tokyo,
Japan

DB-23 Silica column, J&W Scientific, USA

Microultracentrifuge CS 150 GXL, Hitachi, Tokyo, Japan

Tube sealer STF 2, Hitachi, Tokyo, Japan

Tube slicer TSU 2, Hitachi, Tokyo, Japan

Refrigerated centrifuge CF 7D2, Hitachi, Tokyo, Japan

Photometer Humalyzer 3000, Human, Germany

Electronic balance with 4 digits CP2245, Sartorius, germany

Rotary evaporator R—114, Buchi, Switzerland

© 0 ® N o o A W N

—

Vacuum system, model B-169 Buchi, Switzerland

—_
—_

Nitrogen evaporator / heater / stirring module, Pierce, IL, USA

—_
N

Suction pump, model 523-V4-G21DX, MI, USA

—_
®

Deep freezer.-80°C, Shin Lab, Japan

N
>

Hot air oven Thermotec 2300, Contherm, Hutt'City, New Zealand

—_
o

Vacuum oven VD 115, Binder, Incheon, Korea

N
(2

Sequential Plasma Spectrometer [CPS-7510 with Autosample Changer,
Shimadzu, Tokyo, Japan

17. Microwave Laboratory System Ethos, Milestone, Sorisole, Italy
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18. HPLC system HP 1100 series, Agilent Technologies, Palo Alto, CA, USA coupled
on-line to Esquire HCT lon trap mass spectrometer, Bruker Daltonics, GmbH,
Germany with an Electrospray ionization source

19. TLC plate scraping system (home-made at LiFARC, Chulalongkorn University)

TLC plate scraping system (W@adlun1n®d 2) saudasninduuunandminudsing
LIFARC a1nn1388nLuLa8d Hegstrand (1985). 3an1silldnantieaaindnisinni 2-3 win uaz

#13190am oxidation of PUFA @aiiiaaiislaseiaaiiieiss TLC Fxusia (Dahlan, 1989).

Figure 2 Thin-layer chromatography plate-scraping system made in house by LIFARC
according to the design of Hegstrand (1985)
13
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9
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4.1 Phospholipids analysis

Phosphorus (P) 14 phospholipids (PL) gm‘ﬂaﬂutﬂu inorganic phosphorus
Tasmsdosadnuaieds acid digestion wazinlTuudde Inductively Coupled Plasma

Spectrometer (ICPS) tiag Sequential Plasma Spectrometer ICPS-7510.

4.2 Phospholipids profiling el liquid chromatography mass spectrometer
(LC-MS)

43 48N TG free FA LAY PL AatitnAdia TLC
4.4 PTey Fatty acid
4.5 9@ lipoprotein particle diameter
4.6 9@ triacylglycerol itag cholesterol
5. @0AlunN15348

dayansnuatianelugilaes Mean #sa Mean S EM. nsasnzianiaddny
nananlae one-way analysis of variance (ANOVA) by SPSS version 11.5 for windows
(SPSS Inc., IL, USA) The Least Significant Difference test (LSD) Qﬂslslgfkluﬂ”litﬂ%mﬁﬂu mean

o o

comparisions NMuuAlH p < 0.5 uArAMNLANENaL 9 TTRANATyNISali A
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Characterization of lipid content in lecithin

—

-

17
Figure 3 The lecithin %tégted from fish meal (left) and soybeé'h) (right). Fish meal lecithin
was prepared as descrlbed‘ in the context whereas soybean remthln was supplied from the

commercial firm.

NUIREATIWLIaERRAINUal ( LE-FM ) Hnsaladulitusingeatinlawnin 3 16
LN eicosapentaenoic acid (EPA; C20:5n-3) LLa¥ docosahexaenaic acid (DHA; C22:6n-3) GR
N9 dRUAINDIUADe (LE-SB) N ldialUn19n13an wazlinsaladuaiinlewdn 6 Toua linoleic

acid (LA; C18:2n-6) az alpha-linolenic acid (ALA; C18:3n-3) AN91 LE-SB
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Table 1 Fatty acid profile of each lecithin in form of fatty acid methyl esters (FAMEs) (g/100g

fatty acid)
Fatty Acid LE-FM LE-SB LE-FS 1:1 LE-FS 1:2
C12:0 0.67 £0.00 0.11 £ 0.01 0.19+£0.17 0.16 £ 0.01
C14:0 3.64+£0.19 0.14 + 0.00 0.58 + 0.02 0.39 + 0.00
C16:0 30.73 £0.01 18.22 £0.18 19.70 £ 6.01 18.88 £ 0.04
C16:1 n-7 411 +£0.01 0.11 £ 0.01 0.57 £ 0.01 0.39 + 0.00
C18:.0 13.58 £ 0.01 3.43 £ 0.09 476 £ 0.26 413 +£0.03
C18:1 n-9 8.10 + 0.01 15.30 + 1.45 16.06 + 0.06 16.68 + 0.04
C18:1 n-7 3.07 £ 0.00 2.18 £1.06 1.79 £ 0.04 1.63 £0.03
C18:2n-6 1.06 £ 0.02 54.83 £ 0.48 47.48 £ 0.15 50.02+0.14
C18:3 n-3 0.37 £ 0.00 4.93 + 0.08 4.20 £ 0.02 445+ 0.04
C20:0 0.54 £0.01 0.20 £ 0.00 0.23 £ 0.02 0.24 £0.00
C20:4 n-6 3.98 + 0.01 : 0.44 + 0.02 0.29 + 0.00
C20:5n-3 5.20 £ 0.00 - 0.63 £0.02 0.39 £ 0.00
C22:0 0.85+ 0.01 0.33 £ 0.01 0.38 £ 0.16 0.38 + 0.01
C22:6 n-3 21.11 £ 0.02 = 242+ 0.06 1.52 £ 0.01
C24:0 1.33.£ 0.01 0.23 £ 0.01 0.32 £0.04 0.31 £ 0.01
C24:1 n-9 1.67+£0.01 - 0.26 + 0.05 0.14 + 0.01

Data were expressed as Mean + S.E.M.; n=3 independent experiments.

Phospholipids profiling in lecithin

AINNITANHI4AUIZNAULRLATAUNL I LE-FM uaz LE-SB V1Tt
phosphatidylcholine (PC) 47.3% W@ ¢ 36.2%; phosphatidylinositol (Pl) 17.9% W2 < 46.3%;
sphingomyelin (SM) 22.9% Was 0% nsaledi C18:2n-6 1.06% WAy 54.83%; C18:3n-3 0.37%
WA 4.93%; C20:5n-3 5.2% az 0%; C22:6n-3, 21.11% WAz 0% AINAAL
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Table 2 Distribution of phospholipids in lecithin (%)

Phospholipids Class LE-FM LE-SB LE-FS 1:1 LE-FS1:2
PC 47.3 36.2 39.8 37.3
PS 2.1 0.5 0.4 0.5
Pl 17.9 46.3 40.6 44.0
PE & pPE 9.8 17.0 14.5 15.6
SM 22.9 0 4.7 2.6

N=2 independent experiments

PC = phosphatidylcholine

PS = phosphatidylserine

Pl = phosphatidylinositol

PE = phosphatidylethanolamine

pPPE = phosphatidylethanolamine plasmalogen

SM = sphingomyelin
Mandani1aasuadnuludnsnaaadilunan 8 §a1f wudnladulwaas ldnlasu

wilad widndauaed VLDL-TG/HDL-TG 284%UNaN LE-FM Uay LE-SB anad (p<0.05) WARANDN

ARNIINT AR LUUAZLN U ATNTAS TG-rich lipoproteins NN
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Figure 6 Ratio of VLDL-TG to HDL-TG of rats fed with lecithin after 8 weeks administration

°p < 0.05 compared to control. b,o <0.05 compared to LE-SB.
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Figure 7 Lipoprotein particle size of rats fed with lecithin after 8 weeks administration (nm)
°p < 0.05 compared to control. bp < 0.05 compared to LE-FM.
°p < 0.05 compared to LE-SB. “p < 0.05 compared to LE-FS 1:1.
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a ]
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Figure 8 The ratio of C20:5+C22:6/C18:2+C20:4 of rats fed with lecithin after 8 weeks
administration

?p < 0.05 compared to LE-FM.  °p < 0.05 compared to LE-SB.
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Table 3 Blood chemical parameters of rats after 8 weeks administration

Parameters Control LE-FM LE-SB LE-FS 1:1 LE-FS 1:2
(1% Tween-20; n=6) (n=6) (n=6) (n=6) (n=6)
Triacylglycerol (mg/dl) 138.5 + 20.02 117 £ 20.27 106.5 + 14.5 97.7 +7.21 108.3 + 8.4
Cholesterol (mg/dl) 67 + 2.89 65.2 + 3.89 68.5 + 1.78 59 + 3.67 67.5 +4.93
HDL (mg/dl) 34.68 + 1.77 319+ 1.84 35.98 £ 1.15 30.5+2.03"° 34.48 £ 2.1
Creatinine (mg/dl) 0.8 £0.03 0.83 + 0.02 0.77 + 0.04 0.88 +0.02" ° 0.93 +0.03 "
BUN (mg/dl) 25.78 £ 0.1 2447 £1.13 25.93 + 1.04 2482 +1.5 25.98 + 0.99
Uric (mg/dI) 1.38 £ 0.2 1.37 £ 0.14 1.42 £ 0.27 1.23 + 0.24 1.03 + 0.18
SGOT (ufl) 88.5+5.7 97 £ 17.6 91.67 + 11.58 99.83 + 7.68 98.67 + 8.69
SGPT (u/l) 35+ 2.37 33.17 + 3.68 30.83 £ 1.74 33.33 £ 1.89 29.83 + 3.23
Alkaline Phosphatase (u/l) 95.5 + 8.16 85.5 + 6.87 99.83 + 12.29 87 + 3.62 79.5 + 2.81

Data were expressed as Mean + S.E.M.
°p < 0.05 compared to LE-SB.
bp < 0.05 compared to control and LE-FM.
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