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Thesis Title The Efficacy of Partially Hydrolyzed Guar Gum Fiber on

Changing of LDL-Cholesterol Level

Author Chanida Kulnanoswong
Degree Master of Science (Anti-Aging and regenerative medicine)
Supervisory Committee Lecturer Walun Vilaihong
Lecturer Mart Maiprasert
ABSTRACT

This research aims to study the effect of partially hydrolyzed guar gum fiber on people
who have medium to high LDL-cholesterol level (borderline high). The volunteers were divided
into 2 groups; experimental group and control group. For experimental group, they were treated
with 15 grams of partially hydrolyzed guar gum fiber daily for 8 weeks. On the other hand,
control group were given placebo (collagen) with the same amount and condition as experimental
group. The evaluation was done initially and just after 8 weeks of treatment. In addition, the side

effect of treatment was monitored during week 4 and 8.

The result shows that partially hydrolyzed guar gum fiber is able to decrease the level of
LDL-cholesterol for experimental group significantly compares with same group in the stage of
no treatment and the control group. To sum up, it is likely that partially hydrolyzed guar gum
fiber is very useful for treating people who suffer from high LDL-cholesterol level that later will

be the main cause of Dyslipidemia and Cardiovascular Disease by diminishing its level.

Keywords: Dyslipidemia/Hypertention/Cardiovascular disease/LDL-cholesterol fiber/Gum/Collagen
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Cholesterol Metabolism

Extrahepatic
Tissues

AMNN 2.1 Cholesterol Metabolism
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3 yiiateau Taamasluauilnd arlamamesoanialduian VLDL $oeaz 13 LDL Sosaz 70

az HDL Sewaz 17 (%o du'lwans, 2531)
2.2 MIMUIUNITZAY LDL-Cholesterol lunszuaigon

Taaaeesoalunszumasaifueanilsznouves lipoprotein ¥én 3 ¥iiafe LDL,
VLDL itaz HDL Tﬂmﬂu LDL-cholesterol (LDL-C) $ouaz 60-70, VLDL-cholesterol (VLDL-C)

v
$o8az 10-15 ag HDL-cholesterol (HDL-C) 30882 20-30 417y

2.2.1 Total cholesterol (TC) = LDL-C + VLDL-C + HDL-C
TumsadiniVes numszay LDL-C weoslfiamsnalizasiniasgay TC, szau
lasndwe’lsd (TG) nazszdl HDL-C wdn1imnd A LDL-C 1aeld Friedewald’s equation

v Y
waznannududuid o 1dezeglunihedu mydL &ail @aly swgTuw uazamg, ualil)

2.2.2 [LDL-C] =[TC] - [HDL-C] - [TG]/5

dd't:lﬁlu a [

2.3 inaennlFaaauszavladuiadnfluaon

msfnEImainnmssznanud gidanmasaiesdenainalsanasaideariile
s mstaeduluiuludeadaiiae TC <200 mg/dL, LDL-C<100 mg/dL, HDL-C 40 mg/dL
18z TG <150 mg/dL UBNMINTIAISTSATIAN TC/ HDL-C <45 1ag LDL-C/HDL-C < 3.0
finrsanasned 2.1 urasdunaaiildsadunnzsedu luiuAadnaluden uazanuguuse
V9ANNAANA f1YUa Iag National Cholesterol Education Program (NCEP) (Expert Panel on

Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults, 2001)
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sz ey (me/dL) ANNKHINENIADHN
LDL cholesterol
<100 KUY
Y 1 12 Y
100-129 GlﬂﬁlﬂﬂQﬂTLWNW%ﬁN (‘EJ’E)lIﬁJUlﬂ)
o &
130-159 RN
160-189 qq
>190 gaun
Total cholesterol
<200 IHUITTY
200-239 fMna
>240 qa
HDL cholesterol
<40 A
>60 49
Triglyceride
<150 U Y
S &
150-199 RN
200-499 A9
>500 REN

910 Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults.

(2001).

Program (NCEP) expert panel on detection, evaluation, and treatment of high blood

cholesterol in adults (adult treatment panel III). JAMA, 285, 2486-2497

Executive summary of the third report of the National Cholesterol Education
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2.4 M3daszaunNUEss enuaxazlviuAanAlnaen (risk stratification)

sedunNUAeiT Tomaiia Tsanasaideniiale 1 3 §1¢0 Fallnadonisivua
3¢ LDL-C fiaiiludon minfszdvlasndive lsdqeludoasindas (2200 my/dr) 1915
5281 non-HDL-C 4N 3¢ non-HDL-C A8AN total cholesterol alA28 HDL-C (@niwﬁ 2.2)
(Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults,
2001)

[ ¥ ! ;Y ' {
2.4.1 szou Lifunguiidianundssgannlumsifalsavasaaeaiale Taungmily

U
H
=

Tsanaoadenaleeguds uazdiinlsadu o finanudsufioviidudulsanasaifon
wala laun
24.1.1 Tsauvnu
2.4.1.2 Ischemic stroke ﬁ!ﬁ ANYAOALADA carotid artery, transient ischemic attack
2.4.1.3 Symptomatic peripheral arterial disease
2.4.1.4 Abdominal aortic aneurysm

9 ]
Tunguilszau luduiiedi luden Ao LDL-C <100 mg/dL %50 non-HDL-C<130 un./Aa.

d’ [ % d‘ﬁ = = o d'
M319n 2.2 szau luiunnadi ludeamussdunnude (NCEP)

JYAULDL-CH  5AUTG iy SLAUHDL-CH 3@ Unon-HDL-C

STAUANMTES fialuaen waen fialuaen fnailwden*
(mg/dL) (mg/dL) (mg/dL) (mg/dL)

<3 A @ A

Wulsavasaaenariale use <100 <150 >40 <130

< Aa = a '

WuTsadfianudeaieumi

Iadedes 2 Yoauly <130 <150 >40 <160
Hilasendeq 0-1 o <160 <150 >40 <190

WBIHA. * 5201 non-HDL-C141un3di TG>200 mg/dL

910 Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults.
(2001). Executive summary of the third report of the National Cholesterol Education Program
(NCEP) expert panel on detection, evaluation, and treatment of high blood cholesterol in adults

(adult treatment panel I1I). JAMA, 285, 2486-2497
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2.4.2 sz 2 lunguiifinnandssgahunardlumsinalsanasamentiale ldun

[
A o W

] ] Y b4 [
gnfiflededoanaua 2 dovuly Yededeendinn lusaw Lor-c Taun

~

2421 FUYN3
2422 anuenlaiags (ANWAY >140/90 mmHg 130 asvenaanuauTatia)
2.4.2.3 HDL-C @1 (< 40 mg/dL)
2424 Hlsgdansounsuiulsanasaideaiale fanailueigdesnia 55
gnduiluegioonii 651
9 1 A 1w = 9 a 1 A [ =
2425 01¢ {GINNNNUTBINNDY 45 U, ANYIWINNNHTBINIAD 55 1)

Tunguil luiuseauniediludon fio LDL-C <130 mg/dL %30 non-HDL-C<160 mg/dL

9 1

243 szau3 Wunguiifinnundasgaiealumsinalsanasaeniiale Taundniiilede
A 9 & 3 Y= 1 = o [ 1 dy o v AR A A A
@ea0-1 9o suiuihiadoasuaonuszan 2 Tunquil luiusgdunnagiluden Ao LDL-C
<160 mg/dL ¥13® non-HDL-C<190 mg/dL

k4 1
Walusedy 2 wag 596U 3 ¥na1 HDL-C>60 mg/dL 1uiladoidosanas 1 4o

2.5 thunaveamssnynluiulaearalnf

Y o o ) o @ = a
LpL-C laiwihvwinedmsumssiuanmssne Tasmsdsunlasunganssums
#IUTIA (Total Lifestyle Change, TLC) ttazm3inudesenludrduanudssiuanaiany
(Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults.,

2001; Smith et al., 2001)

A151ai 2.3 LﬂWﬁNWﬂﬂﬁ%ﬂ‘Hulﬁ%ﬂﬁﬁ1ﬂuﬂﬂ1ﬁ§ﬂﬁ1ﬁ1hﬁ1ﬁﬂﬂ’)1maﬂﬂ

52010 LDL-C NSuAY

LDL-C v 5201 LDL-C ifio15an
. 4 TimsSnelagms v u
MauANMF ithyiang Lo R I¥imsShualeen
Ysunlasung@nssa
(mg/dL) (mg/dL)
(mg/dL)
| A
Wulsaviaoaana <100 >100 >130
Wi lanSerdlulsanianudes (100-129 I 1dnnidlu

= 1 A Y
CISINGR Tsavinoaaentiala)
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M319N 2.3 (719)

320U LDL-C ASuAY

LDL-C v 32011 LDL-C fifiansan
. 4 1¥msSoulaams v u
MAUANMFS ithyiang Y - I¥imsShwmaleen
Ysunlasung@nssa
(mg/dL) (mg/dL)
(mg/dL)
«adendes 2 vevu'll <130 >130 >160
«i93e1d049 0-1 U0 <160 >160 >190

= { Y [ d' 3 wAa 4

Wnewme. * N3tiNHDL-C>60 un./aa. dnilateidosanas 1 9o etaluilszanns Inegiianisol
A o 3 1 o % :JI 4

Vo4 lsanasa@ontiiladinilszns lualsemeauauas Juan aaiuilsy Teaian

9 J dy 19 [
m3lgen lunguiionn luduan

1 { d @ ~ { i 1 @ [
TugihenduTinnasaaeaialovioll Tsnnlianu@saiionsi mssnidadums

a

Hlosiunaoni (secondary prevention) sgauithuueues LDL-C luideafe tioanin 100
[ A A 9 9y Y] [ = a o a AAa A [
mg/dL 52A1U LDL-C Msudulimssnun lasnmsUsulasunganssumsanidusia Ao seay
WINNHIBIND 100 UA./AA. 52AU LDL-C iiarsanlvmssamdiennessauuinninmie
R 130 mg/dL @3 Isanasadenialeninizay LDL-C 9g321119 100-129 mg/dL A3
a 9 SId'd Aa A = 1 = @ a Y
warsandnen dgnilsanianudsunsumilsavasaaonrialanoisanlveaiuniy
RTRERSEY
U { A o o { 3 @ [ I [ a

Tudireniiflederdos 2 dovuld misSnvivaiunislosnuilgugd (primary

. T YA a A o A Ay '
prevention) UNENNANMAIguna1 szauthueves LDL-C ludsado osnit 130

[ A A Y Y [ [ a a ) A Aaa A o
mg/dL 52@1 LDL-C iisuauldmsinulaemsiUsuasunganssumsaniuiinne seay
WINNINHTBINIAY 130 mg/dL 52A1 LDL-C Annsanlimssnudlsenaeszduuinninmse
N 160 mg/dL
1 { [ { o [~ @ a 1 { {
Tugiheniifladedios o-1 4o mssnudailumatlostuilgugiundniinnumdesga
' o A Ay ' o A4 9 v

liwn seauthuuneves LDL-C lwdeafe Hooni1 160 mg/dL 5¢AU LDL-C MiFuduling
S lasmsdsulasunganssy msduiludiane szAUNINNIHIONNNY 160 mg/dL 52AY

LDL-C 115819 mssnedieenneseauunnmsominy 190 mg/dL
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2.6 mmqmm"lmﬁuﬁzau HAZUHINENMSSNEN (the cause of atherosclerosis)

9 % % d‘ 1 = % v A d‘ v an‘ =
dmsuoasudesaemsi luduazaulumisiaoadoauasiiilaiiy Jaungain
Y ) 7 4 a 4
vaeilede duinWamimmsunndnsumsunndnsgnsnassagy 1drenuaungrso
avedesidigyaemsina lvduazaulumivasadoauasiiilafe (dninwauidanms
4
UANG NITUMTUNNG NTLENTNAFITUGY, 2547)
2.6.1 luiuludesdnlna
=
2.6.2 GUYNI
2.63 anuaulanagy
2.6.4 1WNYHNU
9 1 = Aa 1 =
2.6.5 P1YHIYDIGUINNIT 45 Ure1guINAN 55
v A [ 2 = d' Y = U Y
2.6.6 ATOUATINTZIA TInrianaaoalaINialaAUNOUIBOUAIT (premature CAD)
A v . 9 ' = a 9 ' =
VOINUDINYATY (first-degree relative) Y1901YUDINIT 55 1l NUNDIYUDYNI 65 1l
2.6.7 adeou g 1% Inflammation, Infection, Homocyst(e)ine, Hemostatic factors, Obesity,

Sedentary lifestyle

27 1manssnenlsa liivazanini svioaniaoain (the treatment of atherosclerosis)

9

o 91 A A o v A 1 Y

puanelumssaudiheniineg lviiugaiulianunainnats vazuanaianu i

(3 o Y dyw 2 o [ a £

aszAUVRIANN UL Az Taena llvesdile uenainiidesandeiledediutunuas

o 1A ' 1 o A A 9 o 9

WUMNUNUIMesNNINAeMs s nIMIoBe01dTe Taen liudinmsaruguems uazms
o w I Qddﬁl A Y ) Y 1aova
panfiaamatluaIsiugundiegnuuzii lnlgiia

[ Y o A a o a  Aaa 4 [y

M3iny1 dszneuaie msliunlasunganssumsduiuiia uazmslveanszau

Nusfudies il

2.7.1 msdSunlasungAnssumsautiuria (Total Lifestyle Change: TLC)
msUSuasunganssumsduiudia vunednemsisaildudesiinasnmsauiu
A o w Qy [ { ™ 1o g v [ ] @
Faalszdriuldnuaduly Tdun msguynd madeimssuegnuindudiulvglunaaz Tu

(sedentary life) AUIATEA TIWAUMITOBNHGING HagMIsUszMuLIITEd1gNAeT
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{ o 1Y <3| Y 1 .
27.1.1 Msguyns M1RszAU HDL-C anad 1Husuns18ae endothelial cell taziing
[ A A A A 09/’ o Y I A v v w =
apmsNaauaea lunasa@pAIAl (thrombus) 3T IFATAEATUAINU (Walv Mg Ty
agAuUe, 11.‘]J.°]J.; Fusegawa, Goto, Handa, Kawada & Ando, 1999)

o w [ o' 4 o
27.12 mMIvenmaime ssnainaustazisanoiase Tewiaunn mirzdilinng

Y [ [ Y
ApdUgAUAnAal (Wojtaszewski & Goodyear, 1999) ¥11#t lugiunlaesuulaslyIumenaan
U [ 14 A [ 1
nanaeanszau lasnae 158 was Tamanesoa NsAU HDL-C iaziinane mononuclear cell
0 ¢ o . ! . .
mﬂﬁ'waaaﬂmi 194 cytokines ﬁﬂizé'mmumi atherosclerosis (Smith, Dykes, Douglas,
Y
o w v I A o @

Krishnaswamy & Berk, 1999) wonuntimsoentiasmeduiluiimsdnglumsaauazaiugy
Y
TN

noulidiheeenmidinmenisasrnguninneu Taemwizdihegeeiyg nie file
A A o a ] o A A A A
nflummurionnuau lariags Aosnadouszuuni luazvaoaion Meg11 15AH50

=) ' v

A A A g ' o v o o ]
ﬂTJZ‘VILﬁ'EN“HiE]!,‘]JuQ‘]Jﬁﬁiﬂ@ﬂﬂﬁﬂ’f]ﬂﬂTﬁQﬂﬁl‘Viiﬂ y ngﬂﬂiﬂillﬂiuﬂﬁ@ﬂﬂﬂiﬁ\iﬂ1fJb],°Vi

o A

muzan Joislfiadmsumsesnhiainendinn Ao ISueenhaimenatiosuazfos 9
A d? o w A 9 9 =~ o A [ A o 9
MUY MIBBNMAINMENYNADITENDUAIY UANUANIEUD (frequency) ABNATUNTOIUIU
o A 1 9 o 4 :JI o w i ~ A 3 =
MW MIeoeNUoedUMaY 3 ASY 5282819901184 (duration) MIULNEINE ABATIAL 30-45 UIN
ANUNINYDINITOBNTIA9INY (intensity) WOz Felun1elialdoasudnaeaiale

I 4 o w I o I o o o
Whunaat Tasesniiaald Idonsuduvewinladluiosay 60-85 vessasudurialagega oas
9J o Y o I A ) o Y o 1
Buiilagega laninmsswnalasavogiluilesnain 220 mtmuasasuduialasenang
9 Y v [
ponfIaINMeTUAUgUMNNUTIUYeIR1e MIoaNiaIN1eNNA3IADITINIGUIATE (warm up)

NOUBBNAIAINIY LaZNTHOUARY (cool down) HAINITOONNIAINY
7 A 9 =K o Aa [
2.7.1.3 mssvdsznmiuemisignaed vuedasulsemueImsnunaany
W tazlomsnanasunnyy lasldadiuuazlsunalaadneseanuizay
(Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults,
a v [ a ti! = v A
2001; 3% @1 lNda T 2540) FaldnMIAG
2
1. 51115 nTonasau (kilocalories) Ao Tunomung shliinmindleg
J
Tunasinasgu
a % Y Y o 9 1% 3 Y
2. 5ualviudedulrndanuiesas 2535  YINGINUNIMNA TAgdDa
o = = v Aq YA Y d v A o ra oy o o 3
Milanalsznnuedluiunly ae Mitlunsalviuoudr linueeas 7 veandsnunaue 15y

@ A [ o 1 ra 9 ~ A I o A ] = S ]
nsa luaiu lududvated e lunudesas 10 Amdedlunsa ludiu lududvitad v
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. 2Q . [ o [ a I @ [

trans fatty acids g4 130184 trans fatty acids N3VUszMuziIiszay LDL iwduiudadou
1 (Lichtenstein, Ausman, Jalbert & Schaefer, 1999)
Y

3. USunaTdsau Indenudosas 12-15 ¥9INGINUNIHMUA 01115 U52N

S ) 1 dy o J o dy v IR [ YY) dyQ) A v o v o
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J

di N Y Y [} a 1 1 [ o d! 1
2.7.2.6 Auueanogod lwing linisiiu 6 druaediand (teaneaeaniidiu
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M15199 3.1 Random Double Blind Table

PN Code PN Code
1 D 21 D
2 P 22 P
3 D 23 D
4 D 24 D
5 P 25 P
6 D 26 P
7 P 27 D
8 P 28 P
9 D 29 D
10 P 30 P
11 D 31 P
12 D 32 D
13 P 33 P
14 P 34 D
15 P 35 P
16 D 36 D
17 P 37 P
18 P 38 D
19 D 39 D
20 P 40 P

HaaLyif. D = Drug

P =Pacebo
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3.11 nmﬁmammﬁi’fau“a (data collection)
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Y aa

a 3 an
3.13.2.1 fdeyalimanszaeunulnd IgadaduadanSouiioy (Pair T-test)
I 9 a £ = =} 9 = o ' % [
mszdluteyalSina sulFoumsnludgihonwaeiiu douuasnaimssnm
[ A aa g
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I 9 a 2 =y =\ PR = o 1 [ [

rank test 1n31zludoyalsna dawlseumeuludiheau@ernuy neuuasnaimsinen

MUUAAIANUABIY 95% (p-value 0.05%)
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wesnemsnlasuulasuesszauueaduea lnaamesoa Tagutianguiseiluasingy Tag
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1. ngunaaelasulszmumsiFeaalalas lagiasnulviesiuszezinar 8
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Tagoraaiina i 40 AUNS1BaZDIARIL
@ o % 1 % 1 Ay Yo I A A
anbuzndInNlszrnTvesoading nuh ormaiasnguusni 1asuwiiFead
Jo Jo << A A = ' =
laTas lagnasiu lwesidumemae 18 510 a0 2 510 UAundeveserylungy 36.05 1
TagorgNuniigade 43 uazilosNgado 28 1 wazerarainsnquindesi Idsueaon
[ a a1 A 1 = A A
(placebo) 1IWAKQN 18 518 1NA10 2 518 Uaundsveserglunqy 35.15 1 Tagergininiga
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A 52 Huazilosigado 28 U daudeyaneauerdnesordrdiasiudvinnves
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M519N 4.1 anvaedIaNlszInI VoI IEIAIAT

PHGG Placebo

Characteristics

Sex
male 2 10 2 10

female 18 90 18 90
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M319N 4.1 (519)

PHGG Placebo
Characteristics
N % N %
Age
Mean+SD 36.05+4.64 35.15+6.23
Median (min-max) 37(28-43) 34.5(28-52)

Padeidesdomsinalsairlovazvasadoeasiuieniig luiuludeoageves
@ 1 Aa A 9 = a A @
pra1aiasnquLANNTeeageateenathunarslumsinalsavasadeauazinlaves
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p1aaias wu ovanainsaiulvg liddsziaauluasounsrMilulsaalanazviaoa
A a 3| 9 o A vAa v A & Y]
@ena 35 918 Aaluiesas 87.5 uazormainsnulszinaulunsenasinilulsanilavay
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Padenszduinildinalsaialavaznasadonluoraaiasdiulugnuiniaan
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ANuau Tanaga (ANUAY > 140/90 Taamasilson) Tasnuiosas 20 sedaamasiladenisl
[ =y v A 9 [ d'
srauesALea lammaesea (lulufd <40 un/aa.) wusesas 5 adluasned 4.2
thsenszquniiliinan g luiuluduwdeagalueimadnsdiuIngnuiimann
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U 5 12.5

Taidi 35 87.5
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M319N 4.2 (90)

Hadendos N %

Padenszdu
MI QU3 2 5
ANUAUTaRAFI (ANUAY > 140/90 Hadaslson) 8 20

918 ¥ > 451 vigja > 557
wALea laaaaIoa (HDL) A1 (< 40 ¥n./ Aa.) 2 5

Pasenszquiniliinaniig luiulududongs

@ ! 7 [ o

Fudsgmuesiill lviugadlulsz 22 55
IANITOBNAGINY 19 47.5
AU 2 5

9 ' 2 J .
M3 lBengueanAesoen (steroid) - -
MIGUYNI 2 5

Hseialsaszdrd auvinule du Insess 9au) - -

M519N 4.3 Joya A o1guazTEALLBAANBALIAZIDTALDA IAlaTIneT oAV A AT IIARY

elungunaaey
HDL LDL % LDL
No Sex Age 2

Before After Before After nanag

1 Male 34 30 33 146 140 4.1%
2 Female 37 44 45 128 125 2.34%

3 Female 39 64 61 142 129 9.1%
4 Female 39 59 55 141 132 6.38%
5  Female 39 57 56 136 131 3.67%
6 Female 37 62 54 142 129 9.15%
7 Female 41 51 48 159 140 11.94%

8 Female 42 66 52 157 143 8.91%
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M13197 4.3 (91D)

HDL LDL % LDL

No Sex Age 2
Before After Before After nanag
9 Female 32 66 71 147 123 16.32%
10 Female 36 73 81 137 123 10.21%
11 Female 43 83 76 127 111 12.59%
12 Female 30 103 98 136 135 0.73%
13 Female 33 35 37 142 135 4.92%
14  Female 40 59 49 158 136 13.92%
15 Female 37 52 50 152 145 4.60%
16  Female 32 50 44 158 141 10.75%
17 Male 42 43 44 141 132 6.38%
18  Female 30 106 94 158 132 16.45%
19  Female 28 70 68 145 132 8.96%
20  Female 30 65 68 158 154 2.53%
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d' Y o = ~ % 1
A1 19N 4.4 vaya LNe 91 uazizﬂmma@LLamLazmmuaaTmaammaammmmauﬂnmaziw

Tunguaiugu
HDL LDL % LDL
No  1wfl 01g 2
Before After Before After nanag
1  Female 36 67 76 149 160 -9.3%
2 Female 30 50 50 147 153 -4.08%
3  Female 44 71 73 133 145 -9.02%
4  Female 30 68 62 156 173 -10.8%
5  Female 29 60 63 157 161 -2.54%
6  Female 36 63 66 158 150 5.06%
7  Female 42 53 47 159 163 -2.5%
8  Female 30 52 45 129 136 -5.42%
9 Female 40 60 62 140 143 -2.14%
10  Female 33 46 43 132 133 -0.75%
11 Female 30 93 84 158 152 3.79%
12 Female 42 58 56 156 155 0.64%
13 Female 34 77 76 156 154 1.28%
14 Male 52 35 40 154 160 -3.89%
15 Female 36 61 58 130 132 -1.53%
16 Female 28 72 65 138 145 -5.07%
17 Female 36 73 76 150 155 -3.33%
18 Male 30 58 59 158 163 -3.16%
19 Female 35 65 57 152 163 -7.23%
20 Female 30 73 71 125 123 1.6%
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4.2 Nan1578

d' 1 =l =\ [ =\ U [ YY) L= = 4
M13190 4.5 ﬂ1l‘]JﬁfJ‘]JWIEJ‘]J51]9\1ﬁ25ﬂ‘]_lLL@flﬂLLE’)aﬂi’)l!Lla$ﬂﬁﬂiﬂﬂi%ﬂ?ﬂWTﬁl%ﬂaﬁqaiﬂiulﬁ“]f

v Jdo

4 % 1 1
ﬂﬂ'ﬁﬂﬂth/‘lﬂJfJi iaze1viaen (placebo) VNDITITUATNYAUNAADILATNYNAIUAY

Before After

Mean SD Median Min Max Mean SD Median Min Max

LDL 145.5 10.16 143.5 127 159 133.4 9.32 132 111 154
(mg/d)(PHGG)
LDL 146.85  11.66 151 125 159 150.95  12.68 153.5 123 173

(mg/dl)(Placebo)

~ £ 1 @ = 1 £ Yo =
NAITNN 4.5 "]NLlﬁﬂ\‘]ﬂ'ﬁSﬂﬂui’)aﬂLL'E)ﬁTﬂlaﬁm@ﬁﬂaﬂlﬂﬂﬂ@ll‘i/lﬂﬁ@\i"]ﬁllﬂi‘UW'ﬁ!ﬂfflﬁ
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< { ' % [ 3|
anaI91n 145.5 meg/dl 111334 mgdluvuzAnguaruquaslasvemaombuszozina 8

Flanfiuiuiuun Iduinvudntiosnn 146.85 mg/d 11y 150.95 mg/d

a 1 = = @ ' v o < A
M3519N 4.6 ANYSeuNeUVDITEAY HDL itag LDL ﬂ’auuaz‘wmmﬂazmuwwwaaa"laim

Jou o 4
lagiasnulviwes
Mean + SD Mean 95% CI.
Groups p-value
Before After difference Lower Upper
HDL 61.90+19.38 59.20+17.82 2.70 0.02 5.38 0.049*
LDL 145.50+10.16 133.4049.32 12.10 8.77 15.43 <0.001%*

[

HINYIHA. *ANVUANANYDIA R AT AN 01=0.05

g

A Y I [ ~ [ =
1NNT NN 4.6 uaﬂﬂwmu’muaasmmsmmmammaimaamama (Mean + SD) 994
' o o Ja A du o 7 o 7
ﬂqMﬂﬂﬁﬂﬁﬂ1ﬂﬁﬁ\1ﬂ1§ﬁﬂﬂi$‘ﬂ1uw1§L“]fflﬁaulaiﬂillﬁ“]fﬂﬁliﬂiJn],‘V\I!flJ’fJil‘]Juiz‘(’J%L'Jﬁ'l 8 ﬁ‘]Jﬂ'l’Hll
@ I 3 1 { [ 3
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[ I~ % 1 H ]
uoalaawmesealszduanadnn 61.90+19.38 (11U 59.20+17.82 FIUAUNASANUUANAI (mean

. & dy Y I ' 09/' = =3 = o 1 A v o
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M3190 4.7 AndSeuneuve9szal HDL tag LDL Aoutazvadsulsemueviasn

Mean + SD Mean 95% CI.
Groups p-value
Before After difference Lower Upper
HDL 62.75+12.61 61.45+12.32 1.30 -0.98 3.58 0.257
LDL 146.85+11.66 150.95+12.68 -4.10 -6.97 -1.23 0.008*
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(p-value > 0.05)

a a A o = = ~ ' oA
M1919N 4.8 ‘]J5$ﬁ‘VI‘ﬁﬂ"I‘WGl,‘L!fﬂiflﬂigﬂ‘ULLi’Jaﬂ!,L’EJaIﬂ!,iflﬁm@’iﬂﬁlﬂiﬂﬂmﬂﬂi%ﬂiNﬂq&l%

=

1asumsiFoan lalas lagmsiy lviwesiunguin laSusvaen

95% CI.
Groups Mean + SD. Mean difference p-value
Lower Upper

PHGG 12.10+£7.11 16.20 11.70 20.70 <0.001*

Placebo -4.10+6.13
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fFeumeuiueMasniaNULANANAUBINTIANNLANANAUBINTBAIATY (p<0.001)

L s 15095+12.6 5| 12100
choleste
rol level |

(mg/dL)

145.5+10.16 146.85+11.6

b
5

LDL

choleste
rol level
(mg/dL)

145

140

133.4+9.32 [ Before

[ Paired Differences

135
[ After

130

125

120

4.1046.13
PHGG Placebo

P<0001
PHGG Placebo
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