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Thesis Title The Study of Virgin Coconut Oil effect on Dyslipidemia level of

volunteers at Mae Fah Luang University Hospital, Bangkok

Author Luckhana Thawaroj

Degree Master of Science (Anti-aging and regenerative medicine)

Supervisory Committee  Lecturer Walun Wilaihong

Lecturer Mart Maiprasert

ABSTRACT

This study was research for results of Virgin Coconut oil to dyslipidemia person. Cross-
sectional Clinical trial study, subject of outpatient, Mae Fah Luang University Hospital and low
risk factor for cardiovascular disease, aged 30-60 years were recruited. This group received daily
dietary supplements comprising 30 ml. of virgin coconut oil for 45 days. Data were collected
Total cholesterol, Triglyceride, LDL and HDL for 1 week before and after dietary intervention.
Experimental, involved 70 persons in the end of invention period were found that pre and post
take Virgin Coconut Oil were decrease significantly difference of all, either total cholesterol,
Triglyceride, LDL ; 210.97429.74 and 202.61+32.72 (p=0.001), 105.434+56.79and 97.76+50.41
(p=0.007), 133.21429.42 and 126.87+26.17 (p=0.004) whiles HDL was increase significantly
(58.47+12.20 and 62.84+11.97 ; p < 0.001). Blood sugar was decrease but no significantly
(83.27+11.45 and 82.93+8.76 ; p=0.725). Conclusion, daily intake Virgin Coconut Oil 30 ml. can
decrease lipid level in blood. Futhermore should be study for side effect, same good result

minimal dose and product design.

Keywords: Dyslipidemia/Virgin Coconut Oil (VCO)/Medium-chain Triglyceride
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MCT IS METABOLIZED DIFFERENTLY FROM LCT
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Mechanism

1. Depress fat deposition

2. Themogenesis term refers to the energy expended by the body when chewing,
swallowing, digesting, storing food etc. This is actually the basis for the disproven belief that
eating every 2 to 3 hours increases your metabolism.

3. Fat oxidationscoconut oil contains primarily of medium chain fatty acids
(MCFAs). These shorter chain fatty acids are absorbed quickly and are sent directly to the liver
where they are almost entirely burned for fuel. This beta oxidation of MCFAs stimulates
metabolism to an even greater extent than eating protein does. (2, 3 Coconut Oil Benefits for

Bodybuilders — The Fat Burning Fat! By Ed Clements)
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@ @ 1 @ 1 { 9 . . 9 Y
Wl odenzmelusume nsa lviiuarumaeldezgnazanlugil Triglyceride (1¥n3alusiu

@ @ = I @ 1
3623900 glycerol) Favzarzamdu T lusrame

HHHHHHHH o
IIIIIIII_.-‘_,.'::’
-C-C-C-C-C-C-C-C-C
: .

1 1 1 1 1 1 1
HHHHHHHH 0H

HHHHHHHH
1 1 1 1 1 I 1 I
H-C-C-C-C-C-C-C-C-
1 1 1 1 1 1 1 1
HHHHHHHH

I-—-I

_

long hydrocarbaon chain carboxylic
acid group

Essential features of a fatty acid

M 2.4 Tassadansalviu
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2.1.4 szanvedluiu
2.1.4.1 “1611171!811@%”3 Saturated fat

1 9
Wuedansa luiuniisig C aeiua1e single bond M1UTUNMTTUYTENIUDING

'
a (J

@ a o @ A 3 v A = = '
hl"u3Ju‘quﬂmJGl:1i]z‘V]ﬂﬁnlﬂmuclumaﬂqmamﬂuﬂ%%ﬂtﬂﬂﬁﬂlaﬂiﬂ‘Viaﬂmaﬂﬂﬁu UUAIDINT

v A % 9 U 9o/ v 4 a Ay [9
"Ui’)\‘]hl"llﬂJui’)lJG]’JhlmLﬂ Wiulan ned e wi iiouad on Inuan

HHHHHHHH
(I O I B B

H-E—E—E—E—E—E—E—E—
H H H H H H H H

HHHHHHHH |:|
—E—E—E—E—E—E—E—E—E
HHHHHHHAH “oH

I--=I

Stearic acid, a saturated fatty acid

~ 9 o A o
HNNN 2.5 Tﬂi\‘lﬁi’l\‘lhhll]uﬂilﬁj

2.1.4.2 v liouda 1399887 Monounsaturated

I v Aa 1" v 9 = & o ] v Aa 4
Wunsaluiuniisin ¢ aonuaae double bond tiganiladuniie WnInemdaas
A 1 [ o dy v A o ] o = g
oM Tulszmuems vl szmniinauny lvsiududlzsieanszay LDL-C dailu
o d' = Y a A = d‘d @ 9 1
Tviun ludnelinalsavasadonny 8111303 19371 monounsaturated 19419 avocados, nuts,

and olive, peanut and canola oils

HHHHHHHH 1]

T T
- C-C-C-C-C-C-C-C-C
e FT LT \EIH
“5_:' HHHHHHH
¥

Oleic acid, & monounsaturated fatty acid.
Mote that the double bond is «7s; this is
the common natural configuration,

M 2.6 Tasaadalviiu luouda manen
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2.1.43 n3alusiuliduduFedou Polyunsaturated

Winedansa lviiuniisng C ApnuaIe double bond BgraeA LM HINTUYsEMIY

q

v A

o A (J v A [ v 1 A LY a dyd % gl/ 1
Lmu"lwuaum%"lmwmmu"lwuiuawma E’JTViﬁ‘ﬂllll"’lllluG]fuﬂuﬂﬂ HIWUNYNIH AU

3 o 9 ? o [ o 4 A
WM Ine dduaenmuagiu 1Nu AMa 0

HHHHHHHH u]
7 i E-L-C-C-L-C-f-L-C
Sy s C-C-C-C-C-C-C-C-
H .{\"”}IIIIIII
[ Y HHHHHHH OH

Linoleic acid, a polyunsaturated fatty acid.
Both double bonds are «/s.

Y 9 LY A v a 9
ﬂTW‘ﬁ 2.7 Iﬂi\‘l’éﬁ1\‘1ﬂ§ﬂh],"lliJuU],3J’E]3JG]’JLGH\‘lGﬁ’E]u

2.1.4.4 Essential fatty acids
I v Ao & o o 1 [l 9 [ ]
Lﬂuﬂiﬂhlsllilu‘ﬂﬁﬂlﬂuﬁWﬂ‘i“]J‘iNfﬂEl LWI'ﬁNﬂWEJI‘hJﬁWNWﬁQﬁiNLEN]lﬂ UATINITD
Yo Ao
]‘lﬂiﬂi}Wﬂ@WﬁﬁﬂiUﬂﬁgTﬂu

2.1.4.5 Trans fatty acids

aol v A 1 ’.f Y

3 v A o o v 9 o q YY A o qu?¥ ~
3 liunes suaniininiudsuiud 1 Tna Tdvi i3 eu e 1wl
g X

v v 2 0o q V3 o g < & 2 o A A
@18416]5\111!1‘1@1!11!"1114! gazm 1MUY Al uYeve P155VUsEMuTUsHat NN

¥ Y | v
' lwiu Lo Tudeamvaudguiuiasedesihliine Isailanazvasaidon

aTmuanaaT aFuikdTmdnlasied (HDL) Auaisdalzanasnidiaailaga dis

N=4407

35-55

- B (HDL) un.mri;'

Y v o ' [ @ @ a @
ﬂ'l‘W‘ﬁ 2.8 ﬂ’ﬂllﬁllW'l!‘ﬁi%ﬁ'JNiZﬂ‘iJll‘lﬂJua (HDL-C) ﬂ‘Uﬂ”I'iLﬂﬂiiﬂﬁ’ﬂmla%ﬁa@ﬂla@ﬂ
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dl dl J v A a A
2.1.4.6 yananidesnen1dz luiuralnaludon
yanaM@esnen1g luiuiadndluden laun
Yt A < Y A o A
Aniinzvacadoauads Taun Tsnvasadeanaly Tsavaoadeaaueaias
TsavaoadoauasdIulate
1 1 4
1. gniidadedesvoslsanasadoanazinle asae li
v A ' v = a 1 A 1w =
1) WAIE DIYLINNTING OIIND 45 T INANNOIGINNNIHI A 55 1)
= an v A Ay A i 1 g = @
2) Hlszaaaulunsennia Ae Alesrsonewiilulsanaoaaeariale
< d 1 a g 4 '
Taemamadluiiooigioonii 55 1 uazmanguilwiiooigioonii 651
o o &
3) Hlsadseaadlumvinu
4) fianuanTadagani1msominy 140/90 mmHg #3183 ug1ann
auTlatinog

v
=

5) qUYHI
A

A v A

6) 97U I oNAYHLIAMENINNINI DAY 25 kg/m2
{ g 1 a { [
7) Tsa'landlunqueimsiuTvlsanuag laneisess
Sld' 1 [ A dyl [ v a a A ] Y
2. gnasrasumenvanyusniarnsza luiudalng ludon 1w wudou

) a 1 I~ [ {
TS nanlaenar awds thilo 1Whudu damni 2.9 nag 2.10

i 2.9 qulugiuinldenan
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awi 2.10 gulusiuaudo

a A o a J | v o 4
Tanln@sennuauTarags s1amensivziina lniinessrslumsisuanuauqad
@ = v o . Y A dy [ o w
Y057 0UANUAY Tagaziing 1nn1515169 (autoregulation) AruguIdidea liideseTorzdiny
[ ~ J ] a I 1 Y o v
pg19AeN uarInANuAU Tadaguiluszeznauu g szdwwalina lnlumsaiuauaend
] o Y [ a J 1 ay ¢ o Y a 9 {
gudeanuauga bigwsolsulianuauladaganwidnd ldaush ldinannzunsndoud

o w

o A ¥
a1ty IﬂﬂLﬂWWi%U“}J‘H31%LLa$ﬂﬁ0ﬂLa®ﬂulﬂ

M9 2.1 TZAVVOINGUITY

v a v a ' a ' a ' A o
NYUANNTEY NQUANNEIGI nauaNEEIgathu NYUANNITEY nQUANNEEIM
gann (high risk) 1219 (moderate high thupag (low risk)

(very high risk) risk Nifodedeannnn (moderate risk)

o

nsaimi 2 Yol

Iladu@eaviats K qUIYHI Nve@es>2490  Tilvdedeso—19e
Ed 1

1o Taommz Yultiaudsalu

ATRYZRRIT Msiialsanaen
A o @
neara lugadu

9831 10 %

vdemesgunse  Nilszialianaoa anuanTanng (/=
vsomuaulild  dealuaueigadu 140/90 wu.1)50M) W30
(quapns) Frvug (TIA) Tanmeannnuduy

Tatinog
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M3199 2.1 (90)

' a v a v a v a ' a o
nqummmm ﬂQNﬂ?1N!ﬁ€NgQ nqummmmgaﬂm nqummmm ﬂqNﬂ'ﬂN!ﬂﬁl\W]]
gun (high risk) 1819 (moderate high thupas (low risk)

(very high risk) risk ﬂﬂﬂﬁﬂ!?’l&l&u]ﬂﬂh (moderate risk)

vsoiv 2 veuuli)

o

a a = a CZ =
Tanwuzvewnny  lanzvasameauns 1 luiiulid (HDL) < 40
Sauaane* dtlanefiuvunas wn.seaa.

V1gAdY (PAD)

a Y A = R 2

nnzidudoauna Hilsziaauluaseunss
< o ' ' § ' 1 g
Aulsailuar  Inglugesies fie firfoanse veuiilu
VapAIAoATzez  V910A7 (Abdominal  IsAviaenidenialiga
a o . a Y QA
RyUnNau aortic aneurysm) U au Taamaane Huiie

Jade@eannndi 2 919 < 55 1 AN < 65

Fa
dotuli uagiinow 1l 01g>/=45 s
i@oaaomsina l5n 0 uaz >/=55 Y lume
vasainennligadu Wi

>20%

Y Y 1 2
HNELTN. *N1ICDIUAINN ?iiﬂﬁlﬁ\i ﬂ13ﬁlﬁu‘i@ﬂl@3ﬂ1ﬂﬂ'ﬂ 90 . (36 UI) GI,HLW?T"HWEI 1’1’%@
v
1 =Y a [ a Yo
1NN 80 a5, (32 1) lumamdje, anwau ladags vie lasulszmusaani
@ a v 3 = 1 a 1 o = J
auTaraed, haalu@eaninnidnd winni 100 wn./ma.), luiulasndwe'lsa

1 1T W 1 [y} Y 1 1
Tuden 1IANINUIBMIND 200 UA.ABAA., 1WA (HDL) 1108031 40 UN.AOAA.
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maei 2.2 L‘i’jﬁ’ill1fJﬂTi§JﬂH"ILLﬁ$ﬂ"liﬁ"lﬂuﬂﬂﬁ%ﬂ}lWﬂiﬁ%ﬁlﬂﬂ’nmaﬂﬂ

. sealuiinlaia seavlusiulaid wor) At szarulusiulaia (LpL) fifiorsan
suﬂjmm (LDL) thvisne asSnuTasmsdunlae TmsSnualeen

s n./aa.) ngAnIIN (WN./A0.) wn./aa.)

oaga <100 >/=100 >/=100
(<70 ﬁ'uémqamﬂ)

Foaga <130 >/=130 >/=130
thunan
GFoahunan <130 >/=130 >/=160
Foas <160 >/~160 /=190

2.1.47 awnguesnnziza luiuludoarailnd
[ . = a a a A
ﬂ13$§$ﬂﬂ]lﬂlhu1u!a@ﬂNﬂﬂﬂ@]@'ﬁ]mﬂﬁﬂﬂﬁnﬂiﬂ 3 ’]Ji%ﬂ']i o
1. anzszau luiuludesrailn@llgugill (primary dyslipidemia)
dyd a a @ A ] 1 dyd
ﬂ'l')%l!!f]_]u‘ﬂ')'lilWﬂﬂﬂﬁﬂ'lﬂﬁ'llﬂﬂﬂ'lﬁwuﬁﬂiiﬂ TﬁﬂﬂWUUﬂﬂGlUﬂQNUﬂﬂ
Polygenichypercholesterolemia, familial combined hyper lipidemia (FH)

a a

2. mzszav luiuludesrailnanaeni (secondary dyslipidemia)
Y [
ANziNAIN 159NIMenIeeIuesianlinanen s UIUMIET 1Az EaNY
. . o Y o o a a A 1 A o 9 Y
lipoprotein 11 1% 5zA D TusiuTudeadailng aurgiwutesNiin I cholesterol lurdoags ldun
. 1. 3 . a .o <3| 9
hypothyroidism, cholestasis, nephritic syndrome, 81 progestogen UN¥URA LA thiazide Aluau
A ] A o Yy . A Y Y
awiginuLeeni 1A tiglyceride Tudangalaun Tsamwmau Tsadau lane
4 g’; 4 a (Y 1 1
N9 ﬁmj F1NITANATIN IV NYUA AIDYIUFY beta blocker, thiazide, gluco-corticoid, istretinoin
A o q 9 A o Y 1 Y ~ 1
182 estrogen AunANM1IR HDL-C Twidoad ldun Tsndau msguyns Tsamwnmau ns b
PONAAINIY LAZIUNTHA 13U anabolic steroid, testosterone, progestogen (1012 beta blocker
3. amzanudnavesseay lviulu@ena1ne1ing (dietary dyslipidemia)
A A Y a A A Aa v A o
mM3u3 Innemmsiine Idinan1z LDL-C luideags Ao omsiiinia luiuousa
Y a H = [ é’ o dAA W v o JY Y I Y
10 1Aun negdl vy 3 U weman wedounds edaindiduinn misdad ldnson dudu uag/
A @ A A 9 [ [} A v J A Y [ a
Wi Sulszmuemsidl Tnmaassoags Taun Tuuauasesludad emnsildndsanunu
EY ' o A 2 a 3
ANNABINTYBY T8 MITuUsemuemisniats lulamsaunnu Tasmmeziaia

WinTnenazy lnsd Wiomsangs
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1. m3snuilaelilder TasnsUSuasungdnssunisaniugia
(Therapeutic lifestyle change: TLC) A28M39agUYH3 poniaine uazsulszmuigndos
[ Yy 9 (X A Y [ A a o A
2. MITnEIRwMs 1Fo1 vasnni latimsdSunasunganssumsandiu
aa ] 9 A Y [ v o a 9 A o YR a Y
Finodatios 3 — sapundIszaD luiudinsgunuihmnenmuua 135 ionsanldelu

[ 1 d 1
M3snu Iagdosog lunNgUATEI01gSUNNIDE LTI TN

2.1.5 NSWIN (coconut)

=

a J 4 ' v 1 g
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v

dy 9 @ Y

2 9 a < o
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¥ o 9 . v A . : . . . .
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4 o J @ I . J Y
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s 9 v <
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Y
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uenInHgsliIaiu 8 Mihmihidedumsoyyadasy uazeglugdvesinlalniduea

Wlugdiinanimga
E4

@ Y

a £ o & 3 o { a o a
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HUINUNENWI1IVULEU (cold-pressed coconut oil) UIDUIWUNSNINMIUULIUAUNING

= 2 o y A a X 9 ~ . D, v
HUNYDIUTIUUUZNININNANIINLUBDUSNINITA ﬂlﬂﬁuﬂ’lﬁ'ﬂ'ﬂiﬂﬂhh\lW’luﬂ')’luﬁ'ﬂu'Q\iﬂ'lﬂGl@

! = B4

g ¥ Ao A qomvd Y Ao -
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wetleanumsnuveu i uuanUS e uITazaY HIWHUEWINIAUNNGITNANY UL
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wznd s gnsnga tae lurunszuaumsANeenNTIaU (oxidation) (AR BUA 10, 2548) TN
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2.1.5.1 99AU52noUUB U INUNE NI 1INTHUITTE HT oUW UNE NI 1T VLT
(virgin coconut oil)
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1. NS ﬂ‘lmﬁ’uﬁuﬁa (saturated fatty acids)

dufuugndn dszneudaensaluiiuiiauds 3190 % DLADNUDITIA
arfveuvesnsaluiufioudszaemuiludu (chain) Taoiwusiden (single bond) U
Fueailudusnauiuiuvesnsuen udazezaeuvesaiveuziilalasnuiasg 2

@ A 1 4 ] % Y a2 o 1 =3
208 Lummmmazawammmamu"lummmw”laimmu"lﬂ@mwaw"luuwuﬁmw N

'
=) £ v oA

3 A A o dy' ¥ o A (Z o Y 9 1
I3INUN uﬂllﬂ'iﬂll"lllluﬂﬁglﬂﬂu'ﬂ “UrWUDUANY” ﬂﬁﬂllﬂlNUQN@ﬂslUUWNUN%WﬁTJﬁ'Ju

[ o J @ o { o o 1 (= . .
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17903d Y (chain) ¥R IUNA1S
o 14 o . % (]
2. n3a luinliiduda (unsaturated fatty acid) B#iq 9 % Faniuiu 2 sznm Ao
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2) nsalusiu lidudaFedou (polyunsaturated fatty acid) Ao na luiuind
o v 1 v [ o 1A % ) 4 o
WuszguInna 19 aaulngnia lviinlududvelisiuiuezasuvesnisvounin 9 1d
Tuanalinue1Inn 15U nsAau 1u1adn (linoleic acid-C18)

3. n5Aa5N (lauric acid)
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FUNNLUAS ANUNUUDINYBY WuNE NI Mgunsamlsn (capric acid) $UNISTUHDYNI
a2 13 a a a a
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e Sh.
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Item Result Test Method
Fatty acid composition % Ce 2-66, Ce 1-62 AOCS 1993
C8:0 Caprylic acid 5.54
C10:0 Capric acid 5.57
C12:0 Lauric acid 52.15
C14:0 Myristic acid 18.80
C16:0 Palmitic acid 7.82
C18:0 Stearic acid 7.82
Total Stearic acid 2.62
C18:1 Oleic acid 5.42
C18:2 Linoleic acid 2.06
Total Unsaturated fatty acid 7.48
Vitamin E (mg/kg) AOCS CE 8-89 Reapproved 1997
Alpha-Tocopherol 39.61
Free Fatty Acid (%as lauric acid) 0.05 ISO 660:1996
Peroxide Value (meq/kg) 0.09 IUPAC 2.501
Lodine Value (Wijs) 8.30 IUPAC 2.205
Saponification Value (mg KOH/g) 258.10 IUPAC 2.202

Moisture and Volatile Matter (%) 0.03 ISO 662:1980
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a c.;c.; Y
2.2 AAUHIDENNYIUDY

1 @ v o [ ! v v
%1ﬂﬂ”liﬁﬂ‘]elTWTJ'ﬂfJﬂ’J"IllﬁNWH‘ﬁﬂu"U’ENﬂ”IiTU‘LIi%‘V]"IL!‘ﬁfI trans-fatty acid NUBAT

Y
s &

@oangavuveslsariaeadontidla (Hu et al,.1997; Krombhout, Feskens & Bowles, 1995;
. = A o = = o o oA = =
Willett et al.,1993) ﬂ"Iiﬁﬂ‘]el"I‘V]ﬂﬂi’)\‘l‘l/]ﬁuﬂﬁiéuﬂ"Iiﬁﬂ‘]el"lﬂ\‘lﬂ’ﬂilﬁilwu‘ﬁu : MTANHIDINITIN
@ o Y 1 = A 1R @ @ @
wmmuwamuwmﬂﬂummﬂﬂwmum trans-fatty acid iJNﬁVIlliJ‘WQTJi1iﬂu1ﬂﬂi$ﬂ°lj€ll@\‘]l1€lmu
Tuiden 1UREITUNY saturated fatty acids Taelinai11¥szau LDL g9 (Judd et al., 1994;
Mensink & Katan, 1990; Nestel et al., 1992; Zock & Katan, 1992) HALdNMA1NIIANYINDI I
MIUNUN saturated fatty acid M trans-fatty acids msedv HDL lwdenanas (Almendingen,
Jordal, Kierulf, Sandstad, & Pederse, 1995; Kris-Etherton & Yu 1997; Miiller, Jordal, Kierulf,
Kirkhus & Pedersen & Reynoldse, 1998; Sundram, Ismail, Hayes, Jeyamalar & Pathmanathan,
= I Y| ] I v A o A o '
1997) %Qﬂﬂﬂlﬂuuﬂ’ﬂ ummﬂummmmuaﬂwaﬂiﬂmﬂan
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5% U’)ﬂﬂﬂuWﬂJuﬂlTﬂWﬂ 2% ﬂﬂﬂlﬁﬂﬂﬂ!ll"lllluiﬂ]mﬂu 16%) Wﬁ‘ﬁhlﬂﬁf] ﬂamﬁmaﬁaaimﬁmﬁa

1 d' Yo %,’ @ o =1 1 1 q' Yo %’ @ 9 =2 1 1 1
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91051891UN15298 2001 The American Society for Nutritional Sciences (de Roos,
Schouten & Katan, 2001) wuﬁmi%’uﬂizmummiﬁﬁ'lmj"uqﬂﬂaﬁd’mﬂizﬂ@mm Lauric
Acid Tinalunsvi 1w HDL cholesterol qﬂeﬁuﬁﬁ’wm”lﬁ'%’uﬂixmu”lmﬂ’uﬁ’@ﬂdnr’fJunm4ﬁ'ﬂmﬁ
(Mensink & Katan, 1992) HagWUIUANNLANAINUUB HDL cholesterol 1Uﬂdnﬁﬂ1u61ﬁ1§ﬁﬁ
"l3i4084 Lauric Acid 11 Tran-fatty acid TaeWunguiiniu Lauric Acid wennniinarhli HDL
cholesterol qaeﬁuLLﬁ'ﬁf‘i’ﬁﬁﬂﬁ'ﬁﬂé’ﬁﬁﬂmﬁﬂiiﬂmmLﬁaﬂﬁ’ﬂﬂﬁ’ 18 (Ascherio, Katan, Stampfer
& Willett, 1999) M3 E MU 8AI1dILYee LDLHDL qqﬁueéwﬁﬁﬂﬁﬁm vaanni1g
MU Tran-fatty acid qamﬂﬂimﬁmummﬁﬁﬁ saturated fatty acid

1nMsAnE 1Y Nurse'Health Tag 19501550 11019115 73 Tran-fatty acid 30212
Lﬁm&ff@qafJ'Nﬁﬁst‘f’ﬁaJﬁ’mnm?'fﬂwaﬂiﬂ Coronary Heart Disease (Willett et al., 1993) 3
anuanaeluseauves HDL lupsuiievesnisSudseniuenns 2 uuy Tuwansdnul
iz‘msoﬁ‘ﬂmdﬁﬂﬁﬁ%ﬂﬂ@ﬂiﬂﬂﬁ@ﬂﬁ@ﬂﬁ’ﬂﬂqqsﬁuiuﬂ’gjué’ﬁiﬂﬂ Tran-fatty acid 410N

Tunquifu3 Tnn saturated fatty acid (Ascherio et al., 1999) a8 TunsAaAIUNITANEIVD
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=~ Y

A8 YA U gUAINN A1 Sl sidoannineueslsandiiieriloviaiden 1.12 (95%
¢1,0.97-1.28) YBIUADE 5% ﬁqaﬁﬁuiumﬁﬁim saturated fatty acid 1ag 1.36 (95% cl,1.03-
1.81) YA 2% ﬁqqﬁuiumifﬂm Tran-fatty acid (Ascherio et al. 1999)

M8 ludsumaduAevee 1IN 1ag 519114811 (Nevin & Rajamohan, 2004) 309
“Beneficial effects of virgin coconut oil on lipid parameters and in vitro LDL oxidation” ‘ﬁﬁﬂyﬂu
ﬂﬁjiJ Sprague-Dawley rats naIMU virgin coconut oil l,mZﬂchiJ ﬁmu copra oil Tuszeznan 45
WA NTURY cholesterol Tuifion @ taziala Tungunyfinu virgin coconut oil
m3anaseduiisdwaiiefen o iinm copra ol uasyiylungualugu tazssAUVE

. . A dﬂl A 1 A o o oA .. . A = v
Triglyceride Tudeauaziiiooanaiod 19l tJmﬂmﬂ,uﬂqmmu virgin coconut oil (UBINYUNU

YNNI copra oil LAWY TUNGUAILAN 11AZIZAVVDL phospholipid HAAIHALULIAGINU TUHY

1 (%) 1 1 1 $ % g { Q
3 NGUAINAT HagWUI1 HDL Tunquuiyfimiu virgin coconut oil W3£AUGIVY YuzNszAY LDL

Q

o o A

anated NI Trd R NoMaDA UKD 2 NG ALaA AT 19N 2.3 Lag 2.4

13199 2.4 Formulation of syntheit diet

Diet" Group 1 Group 11 Group 111
Corn starch 71 71 71
Cascin 16 16 16
Virgin coconut oil = = 8
Copra oil = 8 -
Ground nut oil 8 - -
Salt mixture 4 4 4
Vitamin mixture 1 1 1

HINETA. a = g/100 g weight.

1N Nevin, K. G., Rajamohan T. (2004). Beneficial effects of virgin coconut oil on lipid

parameters and in vitro LDL oxidation. Clinical Biochemistry, 37(9),830-835.


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nevin%20KG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rajamohan%20T%22%5BAuthor%5D
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M3191 2.5 Levels of total cholesterol, triglyceride, and phospholipids in VCO, Co, and GNO

fed rats
Parameters Serum Liver Heart Kidney
Cholesterol’
Group I 91.59+0.01 311.2440.016 221.84+0.018 658.74+0.017
Group II 90.43+0.016' 25723+0.014° 219.7240.015" 654.5240.013
Group IIT 75.7240.015" 217.52%0.009" 168.25+0.008" 661.4620.012
Triglcerides’
Group I 13.9740.01 180.32+0.003 59.88+0.02 76.16=0.30
Group II 11.59+0.16" 187.37+0.02° 50.0140.02" 61.16£0.01"
Group I1I 7.9840.02b° 154.1840.02" 38.4440.35" 42.0620.01"
Phospholipids’
Group I 127.1140.02 2243.200.02 2148.7520.15 1842.20+0.16
Group II 126.0140.01° 2122.68+0.02 2034.25+0.20° 1562.75+0.02"
Group III 92.4140.01" 1844.55+0.01 1829.13+0.01" 1141.42+0.01"

WYY,  Vales are mean of six rats = SEM, P< 0.05
VCO-virgin coconut oil, CO-copra oil, GNO-ground nut oil.
a = Expressed as mg/100g tissue or mg/dl
b = Compared to group I

¢ = Compared to group II

210 Nevin, K. G., Rajamohan T. (2004). Beneficial effects of virgin coconut oil on lipid

parameters and in vitro LDL oxidation. Clinical Biochemistry, 37 (9),830-835.
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9 v
@qgmiummmﬁ’mmzizmwmﬁuﬂizmu Butter, Coconut L1 Safflower

Baseline Butter Coconut Safflower

Energy(MJ) 8.3+2.0 8.5+2.1 83+2.1 8.1£2.2
Protein (%energy) 17+3 16 +3 16 +3 16+3
Carbohydrate(%energy) 48 +£7 46 +7 46 +5 46 +5
Dietary fiber(g) 23+5 24 +7 23+7 26+ 8
Tatal fat (%energy) 34+7 37+7 38+5 37+4

SFA(%energy) 14 +4 20+ 4 20+ 4 11+3

PUFA(%energy) 5+2 4+£2 4+1 11+£3

MUFA(%energy) 11£2 10£2 10£3 11+£2
P:S ratio 04+0.3 0.2+£0.1 0.2+£0.1 1.1£0.5
Cholesterol (mg) 273 +91 279 + 109 270 + 93 248 + 95

910 Cox, C., Mann, J., Sutherland, W., Chisholm, A. & Skeaff, M. (1995). Effects of coconut
oil, butter, and safflower oil on lipids and lipoproteins in persons with moderately elevated

cholesterol levels. J Lipid Res, 36, 1787-1795.

INUNANNIVY U Journal of the American College of Nutrition #2190 Alterations in
Carbohydrate and Lipid Metabolism Induced by a Diet Rich in Coconut oil and Cholesterol in a Rat
Model ¥®3 glad, ‘]J'ﬂ!,‘]JfJg, mﬁm, U]ﬂﬂg!{i‘ﬂ uay 3J1§a‘u (Zulet, Barber, Garcin, Higueret &
Martinez, 1999) Tum AT INAUTEHIN Department of Physiology and Nutrition M.A.Z., A.B.,
J.AM.) University of Navarra, Pamplona, SPAIN and Department of Nutrition-ISTAB (H.G., P.H.)
University of Bordeaux, Talence, FRANCE ‘ﬁﬁﬂ‘ﬂﬂuﬁu‘i Wistar aéj’ﬁmau 20 91 ﬁﬁﬁ1ﬁﬁﬂ
Taglszanas 190 n$u uviadl 2 ngu Taengui 1 1o msULY semipurified control Az ngud 2
1131 enriched in coconut oil (25% Yot MITNA) 1182 cholesterol (1% Vo MINAD)
Funa 26 5u wuﬁﬁizﬁuﬁﬂﬁﬁmﬁqﬂeﬁmmszﬁ’u Total cholesterol (+285%; p<0.001) LDL (+
154%; p<0.01) Liver cholesterol (+1509% ; p<0.001) wiwﬁ’uﬁmﬁ’ﬂmmﬁuﬁqﬂ%uaéwﬁﬁ’ﬂﬁwﬁ’m

(+46%; p>0.001) lunyngnldemsare lviunnszquline lviulududoaguiisununqu


http://www.jacn.org/search?author1=M%E1%B5%83+Angeles+Zulet&sortspec=date&submit=Submit
http://www.jacn.org/search?author1=Ana+Barber&sortspec=date&submit=Submit
http://www.jacn.org/search?author1=Henri+Garcin&sortspec=date&submit=Submit
http://www.jacn.org/search?author1=Paul+Higueret&sortspec=date&submit=Submit
http://www.jacn.org/search?author1=Jos%C3%A9+Alfredo+Mart%C3%ADnez&sortspec=date&submit=Submit
http://www.jacn.org/search?author1=Jos%C3%A9+Alfredo+Mart%C3%ADnez&sortspec=date&submit=Submit
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MINMIITO1 V0I5 04 Effects of Dietaly Coconut Oil on the Biochemical and Anthropometric
Profiles of Women Presenting Abdominal Obesity Tunsans Lipids Volume 44 No.7 Tudseme
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M15199 2.7 Mean values and standard deviation of serum lipid levels of subjects

Group 1 Group 2 Group 3 Group 4

Control Coconut oil Control sunflower Diabetic Coconut  Diabetic sunflower

oil oil oil
Mean age Plasma lipids 44,947 45.248.6 55.1£8.6 53.6£7.4
Total cholesterol (mg/dL) 161.3+30.7 157.1£28 172.4+35.9 179.1+32.3"
Triacylglycerols (mg/dL) 136.5v44.7 125.2+38.3 162.1447.9" 15124374
HDL cholesterol (mg/dL) 47.8£10 44348.5 43.8£10.3 39.9£9.8"
LDL cholesterol (mg/dL) 78.3+24.2 82.6+26.9 108.2+35.4" 121.74£34.9+
VLDL cholesterol (mg/dL) 27.3+8.9 25.0+£7.7 32.449.6" 30.2+7.5

HIELTiA. Values are mean +SD, a P< 0.05 compared to controls.

No significant changes were observed between subgroups (Groups1 & 2 and Group 3 & 4)
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M13197 2.8 Mean values and standard deviations of antioxidant enzyme levels of subjects

Group 1 Group 2 Group 3 Group 4
Control Coconut oil Control sunflower Diabetic Coconut  Diabetic sunflower
oil oil oil
GSH (nmoles/g Hb) 7.14+0.7 6.88+0.73 5.5v0.07" 5.26+0.95
GPx (nmol of NADPH) 18.3+1.8 18.742.1 16.8v2.2" 17£1.6°
oxidized/minute/g Hb)
SOD (U/ml serum) 5.59+1.14 5.22+41.22 4.67+0.98 5+1.1

WYY, Values are mean +SD, a P< 0.05 compared to controls.

No significant changes were observed between subgroups (Groups1 & 2 and Group 3 & 4)
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5.6 UszanBwanuQuA1 (cost effectiveness)

A %’ ] 9 = 3 A 1 1Y) o Y A 1 1) YA [
mmmﬂumuuzmnumﬂuwa@mzﬂu"lwu”lmﬁmaaﬂ Lml‘ln]lﬂllﬂaﬁ’f]ﬂﬁ

1 lumssnm BamslFlumstlesiunseldniug ldumssnudiheninng lviiulu

1 [

A [ R < = Y A Aa awv @
1AL LLG]i’)EJNhliﬂ@niJﬂ’ﬁL‘]ﬁElll!‘V]EﬂJmJ’mﬁ1iLf"fiiJ‘I/]NQ”I‘LJ’J%EJ’JW?THJﬁﬂaﬂi%ﬂ hlslliJ‘LlGl,u

A Y =2 a o = 9 Y [y A YA
o 1819 Plantstanol ester 1aga1nmsany1uITsvanlsaaszaulviiulunoaldae

1 [ 1 d' [ Sld'c! v A A U
2 gm. 19U (Athyros et al., 2009) muami%’iuﬂ155ﬂ'y1zmumaz"lwu“luma@qmaﬁnﬂqu

. [ g’/ (Z A o = A o Aa U A A . .
Statin a9uUAIMNSSsueuaeale AdeuldluszezisuusnA0 Simvastatin 10 mg.

@ A a 9y v A . o = = v @
wazgarenilenlannlulegiiune Atovastatin TagihmnfieumeuneInunsaascaLvod

= <

< @ 9 A
LDL-C Lﬂu‘ﬂaﬂ G]Ni]zlﬁuul@ﬂ']ﬂﬁ']i'mlﬂ 5.2

M13190 5.2 M31JTeUNeY Cost effectiveness VBIBHASUIALDIMTIATUNUNAADNITAATZAY

lasiu LDL-C
Dose/ Price
Type Lipid-lowering Total / mth Drug for side effcet
day (bath)/day
VCO 30 ml 4.66 25 750 No
Plantstanol ester 2 gm 16 25 750 No
Simvastatin (Zocor) 10 mg 30 45 1,350 Yes
Atrovastatin (Lipitor) 10 mg 38 55 1,650 Yes

210 FAD. US. Food and Drug Administration. (n.d.). New restrictions, contraindications,
and dose limitations for Zocor (simvastatin) to reduce the risk of muscle injury.

Retrieved September 25, 2010, from http://www.fda.gov/drugs/drugsafety/ucm256581.htm


http://www.fda.gov/drugs/drugsafety/ucm256581.htm
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MANUIN

d' IS U U J
m51auﬁmwam'mJaﬂuuﬂmuazgﬂ‘%ﬂumﬂuﬁﬂu"lﬁuuume 9

d' = 3 o Y ~ < 1 3 A 1
M3 NN 91 wammﬁEmmEmwammumu3Jzwinu°1JLﬁmss]aﬂ?mmmmaiumammazﬁw

A3 manauande Sasnanaemlag
018l BS(B) BS(A)
TAsams : BS BS
2 45 102 94 -8 -7.84%
3 50 87 87 0 0.00%
4 35 82 80 2 -2.44%
5 44 42 76 34 80.95%
6 55 90 87 -3 -3.33%
7 31 78 82 4 5.13%
10 34 100 83 -17 -17.00%
11 32 75 77 2 2.67%
12 33 78 74 -4 -5.13%
13 35 73 87 14 19.18%
14 30 81 82 1 1.23%
15 30 84 80 -4 -4.76%
16 33 76 80 4 5.26%
17 36 77 80 3 3.90%
18 32 78 64 -14 -17.95%
19 4 82 80 2 -2.44%

20 45 82 88 6 7.32%
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M31397 91 (99)

LT REY manauande Sasnanaeumlag
018l BS(B) BS(A)
IAsams : BS BS
21 43 74 82 8 10.81%
22 37 128 110 -18 -14.06%
23 32 75 87 12 16.00%
24 30 87 85 2 -2.30%
25 45 81 85 4 4.94%
26 42 64 65 1 1.56%
27 37 89 88 -1 -1.12%
27 37 89 88 -1 -1.12%
28 30 76 81 5 6.58%
29 41 97 95 -2 -2.06%
30 30 88 95 7 7.95%
31 58 102 100 -2 -1.96%
32 43 83 82 -1 -1.20%
33 42 70 81 11 15.71%
34 35 95 95 0 0.00%
35 43 83 96 13 15.66%
36 42 77 83 6 7.79%
37 30 72 84 12 16.67%
38 36 73 77 4 5.48%
39 36 79 78 -1 -1.27%
40 38 94 82 -12 -12.77%
41 36 80 78 ) -2.50%
42 35 84 85 1 1.19%

43 34 80 79 -1 -1.25%
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M31397 91 (99)

LT REY manauande Sasnanaemlag
218 BS(B) BS(A)

TAsIM3 : BS BS
44 34 82 90 8 9.76%
46 48 83 93 10 12.05%
47 30 79 72 -7 -8.86%
48 33 76 82 6 7.89%
49 37 99 94 -5 -5.05%
50 30 63 60 -3 -4.76%
51 30 82 80 -2 -2.44%
52 30 83 80 -3 -3.61%
53 32 82 84 2 2.44%
54 31 80 87 7 8.75%
55 33 87 79 -8 -9.20%
56 31 84 82 -2 -2.38%
57 44 79 82 3 3.80%
58 42 86 84 2 -2.33%
59 42 88 85 -3 -3.41%
60 39 116 107 -9 -7.76%
62 45 86 80 -6 -6.98%
63 43 80 76 -4 -5.00%
64 34 75 66 9 -12.00%
65 31 85 79 -6 -7.06%
66 32 77 79 2 2.60%
67 35 95 87 -8 -8.42%
68 31 87 92 5 5.75%

69 36 76 74 -2 -2.63%
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M31397 91 (99)

P v v o d‘
QHHTJN AANNUANA] ®ﬂ§1ﬂﬁ!ﬂa£ﬁ!!!ﬂﬂﬂ
01¢ BS(B) BS(A)

Tasams BS BS

70 30 84 79 -5 -5.95%

71 42 92 84 -8 -8.70%

72 46 91 90 -1 -1.10%

73 55 83 74 -9 -10.84%

74 38 87 71 -16 -18.39%

d' S 3 o Y = < 1 A
AN 92 Waﬂﬁuﬁ‘ﬂ“ﬂm&‘uNasll’EN‘L!HJ‘L!11ZWiTJUULﬂuﬁﬂlﬁm1mcholesteroﬂulﬁﬂ@

A3 manuand Sanmanfasunlas
218 CHO(B) CHO(A)
TnsIms : CHO CHO
2 45 214 189 -25 -11.68%
3 50 276 296 20 7.25%
4 35 208 200 -8 -3.85%
5 44 225 221 -4 -1.78%
6 55 191 215 24 12.57%
7 31 181 184 3 1.66%
10 34 249 203 -46 -18.47%
11 32 162 141 21 -12.96%
12 33 196 178 -18 -9.18%
13 35 208 186 -22 -10.58%
14 30 213 200 -13 -6.10%
15 30 185 182 -3 -1.62%
16 33 188 187 -1 -0.53%

17 36 251 210 -41 -16.33%




M31397 92 (AD)

76

LT REY manauande sanmsnldeunag
218 CHO(B) CHO(A)

IAsams CHO CHO
18 32 259 250 -9 -3.47%
19 42 202 180 22 -10.89%
20 45 200 182 -18 -9.00%
21 43 165 160 -5 -3.03%
22 37 193 182 -11 -5.70%
23 32 175 151 24 -13.71%
24 30 173 173 0 0.00%
25 45 207 198 -9 -4.35%
26 42 207 142 -65 -31.40%
27 37 183 172 -11 -6.01%
28 30 245 286 41 16.73%
29 41 157 142 -15 -9.55%
30 30 190 199 9 4.74%
31 58 257 244 -13 -5.06%
32 43 245 270 25 10.20%
33 42 241 251 10 4.15%
34 35 253 243 -10 -3.95%
35 43 237 239 2 0.84%
36 42 200 226 26 13.00%
37 30 232 216 -16 -6.90%
38 36 206 238 32 15.53%
39 36 210 219 9 4.29%
40 38 177 170 -7 -3.95%
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LT REY manauande sanmsnldeunag
218 CHO(B) CHO(A)

IAsams : CHO CHO
41 36 187 188 1 0.53%
42 35 201 211 10 4.98%
43 34 222 200 22 -9.91%
44 34 207 185 22 -10.63%
45 42 162 171 9 5.56%
46 48 185 206 21 11.35%
47 30 183 172 -11 -6.01%
48 33 194 196 2 1.03%
49 37 245 222 23 -9.39%
50 30 207 196 -11 -5.31%
51 30 187 178 -9 -4.81%
52 30 214 210 -4 -1.87%
53 32 178 187 9 5.06%
54 31 217 214 -3 -1.38%
55 33 206 200 -6 -2.91%
56 31 225 203 -22 -9.78%
57 44 225 211 -14 -6.22%
58 42 176 180 4 2.27%
59 42 261 244 -17 -6.51%
60 39 213 185 28 -13.15%
62 45 218 204 -14 -6.42%
63 43 237 210 27 -11.39%
64 34 200 220 20 10.00%
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LT REY manauande sanmsnldeunag
218 CHO(B) CHO(A)

IAsams CHO CHO
65 31 241 222 -19 -7.88%
66 32 210 198 -12 -5.71%
67 35 196 183 -13 -6.63%
68 31 175 175 0 0.00%
69 36 252 186 -66 -26.19%
70 30 169 141 -28 -16.57%
71 42 282 268 -14 -4.96%
72 46 247 231 -16 -6.48%
73 55 240 244 4 1.67%
74 38 245 217 -28 -11.43%

d' = 3 o Y A < 1 . . A 1
M3 NN 33 Nﬁﬂﬁ!ﬁ]ﬁiEJ‘]J!,‘V]EJ‘]JNWU’ENN13JH3J$W313UULEJNGI’E]1E3J1ill triglyceride Gl,umammazim

A3 , ' Sasnanaeumlag
218 TG(B) TG(A) MANNUANAN TG

TAsams ? TG
2 45 56 54 -2 -3.57%
3 50 87 57 -30 -34.48%
4 35 50 48 -2 -4.00%
5 44 54 90 36 66.67%
6 55 79 114 35 44.30%
7 31 125 119 -6 -4.80%
10 34 254 244 -10 -3.94%
11 32 155 129 -26 -16.77%
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M3 93 (19)

AN ' ' sanmanldeunag
018 TG(B) TG(A) MANNUANANE TG
IAsams : TG
12 33 112 100 -12 -10.71%
13 35 89 85 -4 -4.49%
14 30 51 50 -1 -1.96%
15 30 80 82 2 2.50%
16 33 107 122 15 14.02%
17 36 115 115 0 0.00%
18 32 127 92 -35 -27.56%
19 42 51 53 2 3.92%
20 45 57 77 20 35.09%
21 43 81 65 -16 -19.75%
22 37 150 120 -30 -20.00%
23 32 58 81 23 39.66%
24 30 135 98 -37 27.41%
25 45 79 61 -18 -22.78%
26 42 59 60 1 1.69%
27 37 214 212 -2 -0.93%
28 30 130 153 23 17.69%
29 41 62 63 1 1.61%
30 30 95 63 -32 -33.68%
31 58 116 55 -61 -52.59%
32 43 108 86 -22 -20.37%
33 42 90 65 -25 -27.78%
34 35 225 202 23 -10.22%

35 43 75 109 34 45.33%
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M3 93 (19)

AN ' ' sanmanldeunag
918l TG(B) TG(A) MANNUANAN TG
IAsams : TG
36 42 90 88 ) -2.22%
37 30 93 107 14 15.05%
38 36 125 125 0 0.00%
39 36 126 111 -15 -11.90%
40 38 167 100 -67 -40.12%
41 36 107 170 63 58.88%
42 35 73 70 -3 -4.11%
43 34 71 74 3 4.23%
44 34 90 53 -37 -41.11%
45 42 396 320 -76 -19.19%
46 48 67 52 -15 -22.39%
47 30 53 53 0 0.00%
48 33 43 48 5 11.63%
49 37 110 82 -28 -25.45%
50 30 91 89 -2 -2.20%
51 30 180 172 -8 -4.44%
52 30 114 112 -2 -1.75%
53 32 108 67 -41 -37.96%
54 31 81 87 6 7.41%
55 33 63 57 -6 -9.52%
56 31 59 42 -17 -28.81%
57 44 121 127 6 4.96%
58 42 135 130 -5 -3.70%

59 42 44 48 4 9.09%
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M99 93 (910)

AN ' ' sanmanldeunag
018 TG(B) TG(A) MANNUANANE TG

IAsams : TG
60 39 159 156 -3 -1.89%
62 45 66 67 1 1.52%
63 43 213 184 -29 -13.62%
64 34 69 87 18 26.09%
65 31 93 90 -3 -3.23%
66 32 93 86 -7 -7.53%
67 35 86 47 -39 -45.35%
68 31 113 115 2 1.77%
69 36 93 92 -1 -1.08%
70 30 80 73 -7 -8.75%
71 42 154 140 -14 -9.09%
72 46 88 86 -2 -2.27%
73 55 51 53 2 3.92%
74 38 89 59 -30 -33.71%

a = 2 o 9y A < 1 A '
AN ¥4 waminﬁfmmfmwaeumumumwanumaumﬂ?mm LDL Glumammazsm

A3 AMANNIANAIY danmanasuuilas
o1y LDL(B) LDL(A)
Tn3ams LDL LDL
2 45 122 118 -4 -3.28%
3 50 160 173 13 8.13%
4 35 119 102 -17 -14.29%
5 44 148 153 5 3.38%

6 55 106 127 21 19.81%
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AN MANNIANAIY sanmanldeunag
21l LDL(B) LDL(A)

IAsams ? LDL LDL
7 31 114 116 2 1.75%
10 34 171 136 -35 -20.47%
11 32 89 77 -12 -13.48%
12 33 131 117 -14 -10.69%
13 35 137 125 -12 -8.76%
14 30 122 102 -20 -16.39%
15 30 117 114 -3 -2.56%
16 33 121 127 6 4.96%
17 36 180 150 -30 -16.67%
18 32 182 134 -48 -26.37%
19 42 119 117 2 -1.68%
20 45 116 111 -5 -4.31%
21 43 102 95 -7 -6.86%
22 37 125 110 -15 -12.00%
23 32 100 86 -14 -14.00%
24 30 111 112 1 0.90%
25 45 122 124 2 1.64%
26 42 124 114 -10 -8.06%
27 37 113 108 -5 -4.42%
28 30 165 201 36 21.82%
29 41 100 104 4 4.00%
30 30 110 120 10 9.09%
31 58 180 171 -9 -5.00%
32 43 162 184 22 13.58%
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AN MANNIANAIY sanmanldeunag
218 LDL(B) LDL(A)

IAsams ? LDL LDL
33 42 157 173 16 10.19%
34 35 173 172 -1 -0.58%
35 43 143 138 -5 -3.50%
36 42 121 142 21 17.36%
37 30 155 148 -7 -4.52%
38 36 115 137 22 19.13%
39 36 123 136 13 10.57%
40 38 104 96 -8 -7.69%
41 36 82 78 -4 -4.88%
42 35 118 104 -14 -11.86%
43 34 142 138 -4 -2.82%
44 34 133 121 -12 -9.02%
45 42 45 76 31 68.89%
46 48 116 134 18 15.52%
47 30 105 98 -7 -6.67%
48 33 112 108 -4 -3.57%
49 37 154 143 -11 -7.14%
50 30 132 121 -11 -8.33%
51 30 114 111 -3 -2.63%
52 30 138 129 9 -6.52%
53 32 111 121 10 9.01%
54 31 157 138 -19 -12.10%
55 33 127 122 -5 -3.94%
56 31 147 126 21 -14.29%
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AN MANNIANAIY sanmanldeunag
218 LDL(B) LDL(A)
IAsams ? LDL LDL
57 44 162 143 -19 -11.73%
58 42 115 109 -6 -5.22%
59 42 171 159 -12 -7.02%
60 39 118 106 -12 -10.17%
62 45 136 117 -19 -13.97%
63 43 161 138 23 -14.29%
64 34 233 149 -84 -36.05%
65 31 159 138 21 -13.21%
66 32 136 129 -7 -5.15%
67 35 127 106 21 -16.54%
68 31 103 101 2 -1.94%
69 36 157 132 -25 -15.92%
70 30 102 86 -16 -15.69%
71 42 173 164 9 -5.20%
72 46 172 155 -17 -9.88%
73 55 164 178 14 8.54%
74 38 144 133 -11 -7.64%




a = ? o 9 = < 1 A '
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IREROY AAUUANAT sanmaasuntas

1Y HDL(B) HDL(A)

Tagams ’ HDL HDL
2 45 73 82 9 12.33%
3 50 95 106 11 11.58%
4 35 72 73 1 1.39%
5 44 61 58 -3 -4.92%
6 55 66 77 11 16.67%
7 31 45 68 23 51.11%
10 34 28 31 3 10.71%
11 32 42 44 2 4.76%
12 33 48 52 4 8.33%
13 35 53 46 -7 -13.21%
14 30 80 72 -8 -10.00%
15 30 55 60 5 9.09%
16 33 43 43 0 0.00%
17 36 56 41 -15 -26.79%
18 32 54 72 18 33.33%
19 42 70 69 -1 -1.43%
20 45 69 65 -4 -5.80%
21 43 53 55 2 3.77%
22 37 42 64 22 52.38%
23 32 66 54 -12 -18.18%
24 30 36 58 22 61.11%
25 45 63 63 0 0.00%
26 4 72 74 2 2.78%
27 37 39 56 17 43.59%
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IREROY AAUUANAT sanmaasuntag

1Y HDL(B) HDL(A)

Tagams ’ HDL HDL
28 30 56 63 7 12.50%
29 41 43 54 11 25.58%
30 30 63 69 6 9.52%
31 58 55 61 6 10.91%
32 43 55 63 8 14.55%
33 42 57 61 4 7.02%
34 35 40 40 0 0.00%
35 43 75 79 4 5.33%
36 0 60 73 13 21.67%
37 30 50 51 1 2.00%
38 36 66 77 11 16.67%
39 36 62 70 8 12.90%
40 38 52 63 11 21.15%
41 36 70 72 2 2.86%
42 35 68 72 4 5.88%
43 34 62 68 6 9.68%
44 34 60 57 -3 -5.00%
45 42 38 40 2 5.26%
46 48 54 62 8 14.81%
47 30 72 75 3 4.17%
48 33 71 72 1 1.41%
49 37 58 62 4 6.90%
50 30 72 74 2 2.78%
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IREROY AAUUANAT sanmaasuntas
014 HDL(B) HDL(A)

Tagams ’ HDL HDL
51 30 58 64 6 10.34%
52 30 52 63 11 21.15%
53 32 55 54 -1 -1.82%
54 31 57 63 6 10.53%
55 33 72 65 -7 -9.72%
56 31 72 64 -8 -11.11%
57 44 49 59 10 20.41%
58 42 40 55 15 37.50%
59 42 71 70 -1 -1.41%
60 39 60 55 -5 -8.33%
62 45 65 72 J 10.77%
63 43 42 58 16 38.10%
64 34 60 60 0 0.00%
65 31 60 72 12 20.00%
66 32 57 63 6 10.53%
67 35 51 72 21 41.18%
68 31 57 64 7 12.28%
69 36 79 80 1 1.27%
70 30 53 43 -10 -18.87%
71 42 52 58 6 11.54%
72 46 58 59 1 1.72%
73 55 56 50 -6 -10.71%
74 38 77 75 ) -2.60%
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