swanidgaduanysal

TA39MT “ANURANHAWMITINW MITDABINAIIAINIZVUYHANIY 1Az IR

Q

a o d A a
HWAANUNANIAINDITHT !!ﬁ$ﬂ1?‘n§!ﬁ§3~lq"l]ﬂ11/‘ﬁnﬂwd°ﬁ iﬂ‘i’ii"lﬂ nlﬁ!ﬂ‘lr! HazIna”?

UNAALD

v
v A

Y I A Y A Ay Y
L‘]JGHﬂQLLﬂu!‘]JuﬁTi‘]Ji$ﬂE]‘U‘I/IGb"JfJﬂi$@Juﬁiﬂﬂﬂﬂﬂﬂﬂ1§@]@Uﬁu@ﬁ‘u’ﬂﬁﬁ%ﬂﬂ{]hﬂu “L!T]W‘Uulﬂﬂlu
=] a 4 A 1 v A { ! <
A WAN3INIITHA28IT Canonical Correspondence Analysis NUNNTATLIAVFINUN VDA
%ﬁﬂﬁﬁmﬁmguﬂuqﬂﬁuﬁ Pycnoporus cinnabarinus Polyporus sanguineus W& Russula delica 9%
=\ v o v A 9 9 [ o g’ < I 4 =
‘JJﬂ’J']iJﬁﬂJWU‘ﬁﬂﬂﬂ(ﬂﬁ]ﬂﬁ\ilLﬂﬂﬁ@Nllﬂll,ﬂ ANUFINNTEAVUINSL] Lﬂ@ﬁl%u@ﬂ']iﬂﬂﬂt]ﬂliﬂuﬂ@ﬂ
1 g’ = ~ <3 A A (= 9 3 . A 9 A
uazmmvlumaaiwﬂ IﬂEJﬁ]"IﬂLWﬂ‘VianJGHLlﬂTIW‘]JTIEJL‘]J@"Iﬂ@lllﬂuq\iuu Russula delica (¥oNDINU:
] & 2 A v A o A ' A (A o
L‘Viﬂblﬂa) LﬂulﬂﬂﬂTﬂW‘]JllﬂiJ”lﬂLmSﬁuElll5‘]_]ﬂi$ﬂ1u1ULﬂJ¢]ﬂ1ﬂLWu®@]ﬂuﬁ1ﬂ wasiUsunanuan
Y a [ (] < a A o W [ 3 [~] =
ﬂ@jllﬂuiﬂmﬂﬂfiﬂﬂlﬂﬂﬁ@mllﬁglﬂﬂﬁﬁu’ﬂﬂ (0.38%, 0.34% tta 0.33% MUA1AU) ANUY Lﬁﬂl’l‘ﬂﬂi}ﬂ
] 9
grideniellmAnyInuaNTANINAT-NEATN KANTABUALDIABITARINIZIABAYNITHAIU
Aa o 4 = U 9 A A ] g}
HAANUNDIMITHUNN IﬂﬂwﬁﬂﬁﬂﬂE"IW‘]J’J”l R. delica ‘]Jigﬂﬂllhl‘ﬂ@13818611415%14@7]]111’613?”81!1
a d' 31 Y =1 &% A Y a A Jaa A A =1
40% Llﬁg%uﬂﬂagﬁ'lﬁl‘ll'lblﬂ 8% LLﬁzllﬂﬁﬂhleUiJuﬂlliﬂ’J 2 ¥UA AD ﬂiﬂ‘]JTﬁilﬁﬂ HagnNIAL@YgIn Y
= a 4 = a {
asszneuiluedn Warlouesd twdwalsiiu uazlalailu uazgnidueyyadaszinaaou
A183% DPPH radical scavenging 1azF Ferric reducing antioxidant power (FRAP) Gl,uﬂ?mmqa
9 < = o A Y Y = = ~
me'ﬂ@]1ﬂg!,!,ﬂu‘luLﬂﬂhlﬂallﬂ’l'lhﬂ\‘]ﬁ?m@cl’ﬁﬂ?]'miﬂu‘ﬂ 100 99 UYALHIE U1 30 UIN NANT
v s g oy o < = Yy 9
NATDUAYLEADUNITIAYI RAW 264.7 WU’JT]J@HﬂQLLﬂuﬁﬂﬂ%Wﬂlﬂﬂllﬂaﬂﬂ’ﬂﬂl"lm"llu 100 ug/ml
qWT0NT 35]: uﬁlﬁllﬁﬂm‘i WA® tumor necrosis factor-l (TNF-alpha) Interleukins ¥UA IL-6 IL-12 uag
A 4 [ o w v
IL-1B 1NN 191101 908499, 852+15, 18347 Ay 118+28 pg/ml AWa1AU lagoyius
A @ N Yq ¥ 1 Ay o 4
carboxymethylated beta glucan ﬂgﬂﬁﬂ!ﬂﬁWzWVlﬂiﬁW'ﬁfﬂi@]@Uﬁu@ﬂﬁ@igﬂﬂghﬂﬂﬂuﬂlﬂﬁl%aﬁ
Y v
mzidesIndifesiuiwdnguanania uonINlRANISANEINTNAUIDIMITZYNIN WU UDA
A Y] A Yo a o & v Ao a Y
ﬂguﬂummamwummmuwuﬂwﬂuwammm«gﬂ Iﬂﬂ“ﬁﬂﬂl??IWﬂgﬁiN?@iﬂTu‘ﬂﬂJﬂ1§W]3JL1J¢]'I
v A Yy 9 g’ o Yo [ 9 a 9 d" v W
NYUAUTNANANUUNUUY 0.25% (IﬂﬂuTViUﬂ) llﬂiﬂfﬂﬁEJ’E)Nﬁ‘]J’iﬂﬂEJTIﬂﬁ'@UGMJGluﬂTu IUDTUNT
= a A A I o o Y = Y
LI E AL LLﬁSﬂ’J'IiJGD"E)‘]JIﬂEJSQNN'IﬂVIq@ uazﬂmmﬂ’aﬂumuazmﬁwmzmmmclmgﬂummmu
A A 2 o o = Y] Y} A o 2 & a
UUALNWUINUY ﬂ\‘luu’ﬂ'lf‘llN'ﬁﬂ?iﬁﬂHWﬁﬂJ'l'if]ﬁﬁq‘]_]ulﬂ?%ﬂ@ﬂﬂgllﬂﬂ“ﬂﬁﬂ@ﬂ"lﬂlﬁﬂulﬂﬁuull
[ o a a o d 4 @ I 4 1
dneninlumsi llanlusdasuidsznnglimoiannldiduemsguniwiesionszdums
ay o o Y [ v o £ g ~ [
ABUAUDIVDITSUUYUANNY Llﬁ$fN‘ﬂﬂWﬂﬂ!ﬁﬂ}lﬂ!g‘ﬂ”I\i‘]J'izf‘ﬁ‘ﬂﬁllWﬁ%ﬂlﬂuﬂﬂ@ﬂiﬂﬂlﬂﬂ

Auilnn



Title Biodiversity, isolation, and product development of functional foods and their theraputic
pontential of immunomodulatory polysacchardies extract from plants, algae, lichens, and

mushrooms

ABSTRACT

Beta glucan known as a modulator of the immune system is one of interesting bioactive compounds
found in mushrooms. Hence, this study explores the relationship between spatial distribution and
environmental variables of mushroom communities containing beta-glucan using Canonical
Correspondence Analysis. Our finding revealed that the mushroom community containing high beta
glucan content, such as Pycnoporus cinnabarinus, Polyporus sanguineus, and Russula delica, are
correlated to the habitat characteristic with high altitude, high crown cover percentage and high
rainfall as the important environmental factors. Among those, R. delica, widely consumed in local
foods of Lower Northern Thailand, shows relatively high beta glucan content (0.38%, by weight)
compared to Lentinula edodes (0.34%) and Ganoderma lucidum (0.33%). R. delica was therefore
further studied for its physico-chemical properties, immunomodulatory effect and healh product
development. It was found that R. delica has 40% insoluble dietary fiber and 8% soluble dietary fiber
and contain two saturated fatty acids namely palmitic and stearic acids. The antioxidants phenolics,
flavonoids, beta carotene and lycopene, were found in high amount and resulted in high antioxidant
activity tested by DPPH radical scavenging and Ferric reducing antioxidant power (FRAP) assays. In
addition, there was no significant loss of the stabilityof beta glucan after cooking at 100 °C for 30
min. To study the immunomodulatory effects RAW 264.7 cells were treated with extracted beta
glucan. It was found that the treatment of such cells (100 ug/ml) induced the production of tumor
necrosis factor-ot (TNF- o), interleukins types IL-6, IL-12, and IL-1[ at level of 908+99, 852+15,
183+47 and 118428 pg/ml, respectively. Additionally, carboxymethylated beta glucan was also
synthesized and its modulatory effects were similar to that of native extracted beta glucan. Moreover,
the development of corn soup product as healthy food by addition of beta glucan extract was carried
out. Interestingly, it results in increased viscosity in corn soup fortified with 0.25% beta-glucan which
was the most acceptable by panelists in terms of texture, colour, taste and overall acceptance.
However, the results of freeze-thaw stability study revealed that the number of freeze-thaw cycles was
proportional to soup viscosity. It can finally be concluded that beta glucan extracted from R. delica
has potential in enhancing the immune response. Thus, soup products fortified with beta glucan

extract could be developed as a healthy food with acceptable sensory characteristics to the consumer.
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