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The Effect of Glycosaminoglycans (GAGs) from Agaricus bisporus (White Button
Mushrooms) on BMI, FBS, and Blood Lipids in Metabolic Syndrome: A Randomized
Controlled Clinical Trial.
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mswwaa\‘mwﬂaﬁﬂLﬁaﬁﬂwﬁqwémaﬂaﬁiaﬁﬂ Champignon Mushroom Powder (Glycosaminoglycan; GAGs)
soAmsnemmuazduailudenvesramalinsifinnzumuedndulas $1uau 60 118 wiseenidu 2 nau 1dun nau
naaed (n = 30) lasuansanin GAGs au1n 400 dadnsusaiu uasnguenvaen (n = 30) lasu microcrystalline cellulose
Turwawihiu Wussesim 3 Wou mstanaduiunislutisneusunisnnass (M0) uagseninnisnaaes  Tiieud
1 (M1), 1ieufl 2 (M2) wasiioudi 3 (M3) Insusudiuadaiiinanie (BMI) Anusulaiin (SBP, DBP) wazadueiluden
lAuA Fasting Blood Sugar (FBS), HbAlc, Triglycerides (TGs), Cholesterol (CH), Low-density lipoprotein cholesterol
(LDL-Q) wagHigh-density lipoprotein cholesterol (HDL-C) eJmeﬁ%Ja;ga@f’m repeated measures ANOVA ILa¥
Wisuifisuseninanguie regression analysis Inefvunsgiutodfameadai p<0.05

HAN1TITENUI NUnAasdia1 BMI, FBS, HbAlc, TGs, Cholesterol uag LDL-C anatagainudAgynisada (p
< 0.05) dlawSsudisufiuamouBunismaass LLazLﬁam%'amﬁ&luﬁ'unejmmuaaﬂ mmzﬁﬂfju&JmaaﬂﬁLLuﬂﬂuﬁiﬁdﬂd’n
\ingusgraditodifey Tuduesnnuduladin (SBP, DBP) warsydu HOL-C linunisildsuulasegreiifodiayita
melunguuazseninangy
Adfsy: wmveandulasy, asafadiausulees, Inalagzdlulnauny, Tmaluiden, lusfuluden

ABSTRACT

This study aimed to evaluate the effects of Champignon Mushroom Powder extract (glycosaminoglycans;
GAGs) on the physical and blood biochemical parameters of individuals with metabolic syndrome. Sixty staff
members of Dhurakij Pundit University were randomly allocated into two equal groups: an experimental group
(n = 30) receiving 400 mg of GAG extract daily, and a control group (n = 30) receiving microcrystalline cellulose
at the same dose, continuously for three months. Data were collected at four time points: baseline (M0), month
1 (M1), month 2 (M2), and month 3 (M3). Monitored variables included body mass index (BMI), blood pressure
(SBP and DBP), alongside blood biochemical parameters, namely fasting blood sugar (FBS), HbAlc, triglycerides
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(TGs), total cholesterol (CH), LDL-C, and HDL-C. Data were analyzed using repeated measures ANOVA, and
between-group comparisons were performed using regression analysis at a significance level of p < 0.05.

The findings showed that following the intervention, the experimental group demonstrated significant
reductions in BMI, FBS, HbAlc, TGs, cholesterol, and LDL-C (p < 0.05), both compared to their baseline values
and the control group. Conversely, the control group exhibited a significant increase in these parameters. No
significant differences were observed in blood pressure (SBP and DBP) or HDL-C levels, both within each group
and between the two groups.

Keywords: Metabolic Syndrome, Champignon Mushroom Powder, Glycosaminoglycan, Blood Glucose, Lipid

Profile

unin
azlusiuludengadutedeidssedis
wilsiivinlmAalsareg wanune wesannisd
lushiludongs Aonnzivilisrsneiszivues
lyduludengeninnanunid lnge1aiilviie
AuAaUninalasy “Aoladnosea” waz
“Uasndiwelsd” ¢ Fududadeidssdonisiin
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duyaU (insulin resistance) ABNFUAURAUNG
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vaendenansd lsavumuriad 2 uastlym
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Bnmagauy

nsfnudendsd Lfﬂum'ﬁ%%’mwudu
AiegraulTsurisunguinyinungualuay
( Randomized Controlled Trial: RCT,
Treatment and placebo study) 81a@nalAs Ao
yaanslusminendegsiatuding a1z
Uadndulasudiulu 60 518 (NgUNAfed
(treatment group 30 AU WAY NGUYINADN
(placebo group 30 AL)

Us91nIuazA19819 (Population and
Sample) 81a1alAs YAaINTLUNMIINGISY
gsnatudinddfininziunivedndulasy
(Metabolic syndrome) 41Uu 60 518 AU
sanlu 2 ngufe nguAAaBa (treatment group)
wag NauEINaen (placebo group) NaNag 30
578 lngngunaaesazlasuaisann Champignon
Mushroom Powder ( Glycosaminoglycan
(GAGS) w11 400 mg. Tns¥uuszyu assag 1
uetga nd01s Suse 1 afs (33 400 mg. o
) Fuusgmunniu Wunen 3 1feu vaugiingy
g1nannaglasu Microcrystalline cellulose
1A 400 me/ualya lnesuusenu ndtay 1
wAUYa mieems Tuay 1 A FuusgmunnTu
Junan 3 weulegldinaeinisdadiuazinae
N15ANBON §4 ﬁ( Inclusion and Exclusion
Criteria)

naugin13AaLdn (Inclusion Criteria)

1. Bugaut13ulATINITINY

2. 9185¥%IN9 25-60 U

3. IHUTOUAAUNINTTIU TLduTauLen
Tumnewe > 90 w1 (36 17) warlunends >
80 . (32 i) de BMI fiAnseing 23-29.9
nn./u2

4. aaiulafingeunnna 130/85 mmHg
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5. sgauledulasnawelse (TG) unnmn
150 meg/dL

6. szaulasiy HDL-C < 40 me/dL Tune
NN haz < 50 mg/dL Tuiweane

7. izﬁuﬁwmaféuqﬂ izﬁuﬁwmaqmdﬂ
100 mg/dL w3atdulsAumueg
78 3-71n8919899n1uLngve s National
Cholesterol Education Program: NCEP ATPIII
2007 AU @niusiu1mulan (Intemnational
Diabetes Federation : IDF) ka¥a4AnN15aU1de
1an (World Health Organization: WHO)

neuain1sAnaan (Exclusion Criteria)

1. sy Ruiansadnainiie

2. ddndddsundadlaoaagldiiy
5% (+, -) A1elu 3 Wheu WsIzlansdedanay
RaunAnnesaneiu nsesn, uziss, vse Ay
YPINETOS B99LNITNUAUAITLIMN9N15A529
MU fURANsAuNS9IdY

3. ffidsasasuieaysemindliuayns

4. $ulsemuenanlusiu enantima was
81Ty

N15LAUAI9E19LaNITNAGDUAE

FoBwinsidy {Rdouasfinummdazae
AT9IemeLdediu MIIVFYYIUTN TAANAUY
fndruge Fahailn UsefRnisuien endivio
Fuusegnued w Jagdu Fuasdeanisvaifiv
WAonvneranataslagianzidondiuay
(Venipuncture) tiialdlun1snsaaamisdiiad
1aun HbALC (MannN153LASI1¥Y Boronate
Affinity, 1A3099U CERA-STAT 4000 Analyzer),
FBS ,Triglyceride, HDL, LDL, Total Cholesterol
(MENAT19ILATIEN Dry chemistry, Single
Reagent Strip, LA30451 Arkray SPOTCHEM SP-
4430) nsdnenanasiasazuvieanidu 4 ads
a¥susni3ulasan1side (Visit 1, MO), ASU 1

Wi (Visit 2, M1), AsU 2 hau (Visit 3, M2) uag
ATU 3 Lhau (Visit 4, M3)

N1SAsEUETANA

a15anm Champignon Mushroom
Powder ( Mucopolysaccharides
[ slycosaminoglycan (GAGs) Polysaccharides
yu1m 400 mg. Ine3utsznu assas 1 wAUYa

NAID1MT TUaL 1 AT (591 400 me. A TU)ANT

(%
P

anaiiuldluenddoaded Wuasatndud
Indseinaaiiu %alé’%nmmgw GMP
MANUFACTURING: TRADICHEM
Services SL. BATCH: T250514 HD Manuf. Date:
MAY/2025 Exp. Date: MAY/2027 vz #ingaen
naenazlasu Microcrystalline cellulose au1A
400 me/wAUa

nsATIERdayaNeaA

dmiudoyaidauiunn (Quantitative) 1
n15ATIEdeyanislusunsy IBM® SPSS®
Statistics software version 26.0 lagluSauligy

Industrial

¥19raiouLazndin1niuansataiiieg
AMUFNRUSYDINGY Placebo Uay Treatment
Tnefineasdoansinseidl

adAngsaIun (Descriptive statistic) Lﬁ@@
foyaifosduvosenaraias (Baseline
characteristic) lawnALNA 913N SEAUNITANY
91y Uag Jadpmamulsausedndi Aasedinme
ADANTTUUN LLammaiugUmmﬁ, oAy,
Agsan, Aran uay dnidesuumasgu

affLgeayuU (Inferential statistic) 19
a4l ANOVA way Simple Linear regression i
AN ANENRUSTETINeNITSUUTEMUAN AR
NAaLTLTYoIuarn15anaed BMI, 50ULe7,
syoulviTuaraulutearioq way szeu HbAlC,
FBS, TG, CH, LDL ¥®@¢ngu Placebo L@y

v v o w

Treatment ﬁszmuuammy P value <0.05QL
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nsfnuiifeadosfunsifelunyud
LazlasuN1INAITUIINANLNITUNITITLETTY
n153d8un1inyndegsnaduding
DPUHREC010/68FB 1a% filu¥uses COA No.
043/68, Full Board Review Ju# 15 unsiay
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NaN1SANY

91a1adas yransluunIng1qegsng
Sadinddfiinnziuauedndulasy (Metabolic
syndrome) 411w 60 518 gnwUsennidu 2 ngu
A9 NAUNAABY (treatment group) WAy NANEN
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waan (placebo group) nduag 30 118 lnengu
naaesazlasuansana Champignon Mushroom
Powder (Glycosaminoglycan (GAGs) vu1n 400
mg. Taefutseniu adsar 1 uauga ndsevns
Yuar 1 afs (520 400 me. Aot SutsEnIuYN
Fu funan 3 1Weu vaugfingueviasnaylisu
Microcrystalline cellulose ¥u41a 400 mg/
walga Tnssudseniu assar 1 uatga nas
91913 Juar 1 A%y fuusemunntu Hunan 3
Wwou lnefinsiiudeya Fail 918, BMI, AR
Ta#in, wazn1snsirandaadluidenlaun FBS,
HbA1c, Triglyceride (TG), Cholesterol, LDL L&
HDL wanslumisng 1

15197 1 Baseline characteristic Treatment group vs. Placebo group (n = 60)

Mean % SD
(N= 30), Treatment group
14 (46.62 %) (n %)
(range: 32.00-45.00)
16 (53.28 %) (n %)
(range: 50.00-54.00)

Data Mean % SD

(N= 30), Placebo group
13 (43.29 %) (n %)
(range: 31.00-49.00)

>50 17 (59.94 %) (n %)

2v(range: 50.00-52.00)

Age (Years) <50

Blood pressure (mmHg) SBP 132.69 + 07.14 135.7% 21.66

bBP 83.05 t 18.24 84.55 t 27.24
BMI(Kg/m?) 27.56 £ 19.22 26.16 £ 18.50
HbA1lc (%) 5751 13.22 5911 13.10

FBS (mg/dL)
TGs (mg/dL)
CH (mg/dL)
LDL-C (mg/dL)

142.13 £ 77.00
194.33 £ 45.00
260.66 £ 04.00
175.22 & 04.00

135.17 £ 75.00
190.30 % 55.00
253.11 £ 12.00
178.52 £ 12.00

HDL-C (mg/dL) 51.45 &£ 28.00 57.45 1 23.00
NUBWR : BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HbAlc, hemoglobin Alc; FBS, fasting

blood sugar; TGs, triglycerides; CH, Cholesterol; LDL-C, high-density lipoprotein cholesterol; HDL-C, high-density lipoprotein

cholesterol. Values are presented as mean + standard deviation (SD), unless otherwise specified.

angoenlu AeuEuyhn1side (M0), ¥in1s3de
AU 1 tau (M1), 11n15398A5U 2 Lhau (M2)
LALYINNNSINEATU 3 LHau (M3) wandby Table

91nN1550UsENIUANTana Champignon
Mushroom Powder ( Glycosaminoglycan
(GAGs) finfanu3 hou LuswIalun1sinan
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2. 9INN1INAABINUIN Ardvtiuranie (BMI) Tu
ﬂfjuﬁl’maaﬂ (placebo group) ﬁm'ﬁl,ﬁwﬁu‘uaﬂ
A1 BMI ag19iitded1Ag (p= 0.04) 91nn19
Wisuvisuluszugiian 3 wheu (Inter group
MO-M3) mmzﬁmjmmmam (treatment group) 3
N19ana9999A1 BMI ag1sliiedAsgy (p= 0.02)
nnsilseuiisuluszeziign 3 Weu (Inter
group MO-M3) LﬁaLU‘%HULﬁﬂU%gaiwiNﬂﬁju
8IaNAuUNAUNARDY (Intra group) WUIIA1
BMI wasnduvinaesiinisanasegsiidoddnilo
WisuAungu AluAu (p=0.03) (Fig 1.A. BMI,
treatment group vs. placebo group)

Ar1AuAulafndIuL (SBP, systolic
blood pressure) ldwunisiasunasuesa
anuduladin SBP fislungueinasn (placebo
group) (p= 0.12) uazlungunaass (treatment
group) (p=0.09) Lﬁam%mﬁau%’agaswdw
naugmaeniungunAas (Intra group) bainy
AuLanasegniltfoddgiileiisuiungy
AIUAY (p=0.11) ArAdudulaindas (DBP,
diastolic blood pressure) Tinunisiasuulas
vasArauduladin DBP Vislundueanasn
(placebo group) (p= 0.13) waglungunaass
(treatment group) (p= 0.11) LilelUTeuLiiey
TayasenInngueIvaeniungunaass (Intra
group) liinuaruuwand1segraditeddiiie
Wiguiungu AR (p=0.12)

HbAlc wisn1snsa98lulnadu o Ju &
(Hemoglobin A1C; HbALC) aziinisasia Tuads
Suduneuduide (M) uazasu 3 Lieu (M3)
deswn HoAlc e mstausmnanimaiiduiu
Slulnatu ludiadoauns ogudiaidenunid
91908513 9 120 Tu wIeUsEN 3 Wwisw Tungy
g1maen (placebo group) Tinunsdsuntas
¥834361U HbALC (p= 0.07) vauzfingumaans

(treatment group) HN19aR83U895¥AU HbALC
ae19Tud Ay (p= 0.01) Lﬁam%amﬁwsﬁamﬁ
F¥NINNGUYIMADANUNGUNARBY (Intra group)
WUINTEHU HbALC Y8INguNAaIlnITanas
agailtfuddnuiloifisutiungy aauau (p=0.04)
(Fig 1.B. HbAlc, treatment group vs. placebo
group)

Fasting Blood Sugar (FBS) Tungueviaan
(placebo group) finsifinturesen FBS agnadl
WgdAgy (p= 0.03) %msﬁmjwmam (treatment
group) HnN1sanasueean FBS agelitudnAgy (p=
0.01) WloiFeuiisuteyaszwitsnguemasn
AunNguNAaes (Intra group) WUINA FBS ¥84
naunaasdiinisanatediludfyleieuiy
nay AIUAN (p=0.01) (Fig 1.C. FBS, treatment
group vs. placebo group)

lnsndiwalsn (Triglyceride, TGs) Tungu
g1vann (placebo group) finsifuduvesen
TGs ogniided1Agy (p= 0.02) %mgﬁmjwmam
(treatment group) iN15aAAIBIA TGS 98198
HedAgy (p= 0.01) Lﬁ@LU%EJULﬁEJUGﬁaHa%WJ’N
naugaanuNguUNAaes (Intra group) NUIAY
TGs Yesnguvaaninsanasegiltuddauile
\igufungu AluAuN (p=0.01) (Fig 1.D.
Triglyceride, TGs, treatment group vs. placebo
group)

ALadaLmaIea (Cholesterol, CH) Iuﬂa:u
gmaen (placebo group) fnsiiutuvese CH
ag19ilded1fgy (p= 0.02) mmzﬁmjwmam
(treatment group) 1N15AAAVDIAT CH 081398
Wed1Agy (p= 0.01) Lﬁ@LU%ULﬁﬂU%yJaiszw
naugvaaniuNguUNAaed (Intra group) NUA1
CH veangunaaesinsanasegiitudfaile
\igufungu aluAu (p=0.03) (Fig 1.E.



Cholesterol, CH, treatment group vs. placebo
group)

logduasfimian LDL-c (Low-Density
Lipoprotein, LDL-c) lungusivaen (placebo
group) wumsLinTuwessEiu LDLc (p=0.01)
ﬁumsﬁ'ﬂajmmaaﬂ (treatment group) HiN15anas
9891 LDL-c ogedidad1dey (p= 0.04) iiie
Wisuiisudeyaseninangueivasniung
nAaDY (Intra group) WUIIAT LDL-c Y83NgY
naaesiinsanasesniitoddyloisuiungs
AIUAN (p=0.04) (Fig 1.F. Low-Density
Lipoprotein, LDL-c, treatment group vs.
placebo group)

losTugdin® (High-Density Lipoprotein,
HDL-0) laiwunsiasuulaswessesu HDL-c 1
lunguenuaen (placebo group) (p= 0.21) uaz
lungunaaad (treatment group) (p= 0.14) e
Wisuiigudeyaseninangueivasniungy
NAang (Intra group) TUNUAIUUANAIID L9
ﬁaﬁwﬁ’wﬁmﬁauﬁ’umju AUAN (p=0.07)(Fig
1. G. High-Density Lipoprotein, HDL- c,

treatment group vs. placebo group)

dsduasanustena
msfnwiifunismeassuuuiinguaiugu
Tusranadasfifianzwnuedndulasy S1uiy
60 516 uUsoonilu 2 ngu 1duA nqunnassd
lasuansana Champignon Mushroom Powder
(GAGs) wagnguenvasn seeelian 3 ey Loy
AnmuAnsnennLardalluben andeya

D

Wugmﬂauﬁumimaaq (baseline; M0) wu7n

Qe

Masanguildnvaemlulndideaiy loaun a1
Artiiianie Audulain wazAailluEen
Feliunnansiueg1elidudAy wansdanay

winnzaulunsSeug UNANISNAaBY A8NAY

1337

Journal of Environmental Education Medical and Health
VOLI11 NO.3 July - September 2026

nsAnmunalluszeziign 3 e (M3) wuin:
Afifinisanasegrefituddaliud dudulanie
(BMI), Arshaaavaiade (HbALS), sedutinmna
Tudenvareno1yns (FBS), lnsnawalsa (TGs),
ADLAELMBIDA (Cholesterol; CH), lusfulaid (LDL-
0) war Tusfuf (HOL-Cauziilsinuainuunndng
Y99AIAIUAULATAR (SBP waz DBP): lunwunis
WasuwUasediifedAyisnelunguuas
JENInangy

nansAneiuansliiiui mssulsenuy
a15a1@ Champignon Mushroom Powder
(Glycosaminoglycan; GAGs) 919 400 un./3u
Juszozinan 3 1eu awisauiuugeiaiia
dAguesniiziuniueandulasulaegied
Sudndey T sathnane BMD) seutmaly
\don (FBS, HbAlc) wayszaulusiuluiden (TGs,
Cholesterol wag LDL-C) WlaiUSsuiiisuiiung
yIvADN

naReRvtIanie (BMI) N1sanasuad BMI
luNquNAa8I01AL D UNIUNUINYDIATOBN
qusluiiinfifeadostunisauauniswinaiy
nasukazledu Inedsneanuinanstunguln
Audnanlsduay GAGs e1avreinaulives
Bugau (insulin sensitivity) kazann sayau

1920 gy

sty denaliimingauay BMI anag
naueviaeniiAn BMI ity denndpafudnume
vesgfiflnnziumuedndulasudainduunliy
avauludufingu?
nadeszdutinialuiien (FBS uay
HbA1c) ‘WUj’lﬂ’]iaﬂa\‘l@ﬂﬂﬁﬁﬁﬂﬁ’]ﬁ@%mﬁzﬁ FBS
uay HbAlc lunguvaass Usihansafniinasie
nsmuausEAuiaalusssrdunazsrare
nalnidululs 1oun n1sifiunisvinaues
Sugdu nsdudsnagadunglaaludld viens

annIEfeduLau® uanaNi GAGs 913lans
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o [

ATUNITONLAU %aﬁﬁhué’wﬁigm'aﬂﬁammwﬁa
dugauludewnuedngulasu®

nasioszaulviiuluiden (TGs, Cholesterol
wag LDL-C) WUIHANITNARBINUINNGUNARDS
526U TGs, Cholesterol ag LDL-C anasogng
fieddy Feenveduigldnnalanaiedsenis
u sdudsnapedalediulugld nsdung
FUABLAALABIDABDNNINUIF N1TAANTS
Fuarwvilesuluduanseongniludia wu wuen
nguwAu (B-glucan) uazansiueyyadass 019
funumddnlunsufuaunaluiluden® 3
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