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Introduction

Probiotics are live, beneficial microorganisms that, when administered in adequate amounts, provide
significant health benefits to the host. They play a vital role in maintaining and restoring gastrointestinal microbiota
balance, improving digestion, modulating the immune system, and protecting against pathogenic bacteria.
Prebiotics are non-digestible food components—typically fibers or complex carbohydrates—that selectively
stimulate the growth and activity of beneficial gut microorganisms. By fostering a favorable environment for
probiotics, prebiotics indirectly promote host health.

Recently, the search for natural and cost-effective prebiotic sources has intensified. Medicinal mushrooms,
particularly Ganoderma lucidum (reishi) and Lentinula edodes (shiitake), have emerged as promising candidates
due to their abundance of bioactive polysaccharides. These polysaccharides not only exhibit prebiotic potential
but also possess antioxidant, immunomodulatory, and anti-inflammatory properties.

This study aimed to investigate the prebiotic properties of polysaccharides extracted from G. lucidum and L.
edodes. Specifically, we evaluated their ability to stimulate the growth and metabolic activity of probiotic yeast
and bacterial isolates obtained from traditional and industrial dairy products. These natural polysaccharides may
contribute to the development of novel synbiotic products with enhanced health benefits.

Materials and Methods

Twenty dairy product samples were collected and subjected to microbial isolation to obtain yeast and bacterial
strains with probiotic potential. Isolates were identified using morphological, biochemical, and molecular
techniques, including PCR and sequencing.

Polysaccharides were extracted from the mycelium of G. lucidum and L. edodes via lyophilization and aqueous
extraction. Carbohydrate content was determined using the phenol-sulfuric acid assay, while antioxidant capacity
was assessed using the DPPH free radical scavenging method. FT-IR spectroscopy was employed to characterize
chemical structures.

The prebiotic effects of the mushroom polysaccharides were evaluated by supplementing sugar-free culture
media with these extracts. Growth and metabolic activity of selected probiotic isolates were compared to the
ontrols supplemented with glucose and inulin. Enzymatic and acid digestion assays were also performed to assess
the stability of the polysaccharides under simulated gastrointestinal conditions.

Results and Discussion
Multiple yeast and bacterial isolates were obtained from the dairy samples. Following biochemical screening,
four isolates—A3, Al10, B1, and B3—were selected for detailed analysis based on their probiotic potential.
Antibiogram testing revealed varied resistance and sensitivity profiles.
Molecular identification showed that isolate A10 was closely related to Candida tropicalis, while A3 matched
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Saccharomyces cerevisiae. Among the bacterial isolates, B1 was identified as Lactobacillus casei and B3 as
Lactobacillus acidophilus.

Polysaccharides extracted from G. lucidum and L. edodes exhibited lower reducing sugar content compared to
inulin, indicating a more complex carbohydrate structure and greater resistance to enzymatic breakdown.
Antioxidant assay demonstrated that, while inulin had the highest free radical scavenging activity, the mushroom
polysaccharides also showed significant antioxidant properties.

FT-IR spectra confirmed the presence of characteristic polysaccharide functional groups, such as hydroxyl,
carboxyl, and glycosidic linkages, consistent with previous findings on medicinal mushroom polysaccharides.

When added to sugar-free media, polysaccharides from both mushrooms stimulated the growth of probiotic
isolates, though to a lesser extent than glucose and inulin. This suggests that while these fungal polysaccharides
act as prebiotics, their fermentability and utilization by probiotics may differ from conventional prebiotics.

Optimal growth conditions for the probiotic isolates were observed at pH 5 and 37°C. The ability of these
isolates to thrive under such conditions, along with their positive response to mushroom polysaccharides,
underscores the potential of these compounds as functional prebiotic ingredients.

This study highlights the promising prebiotic and antioxidant properties of polysaccharides extracted from G.
lucidum and L. edodes. These natural compounds supported the growth of beneficial probiotic yeasts and bacteria
isolated from dairy products, suggesting their potential as synbiotic supplements.

Conclusion
Incorporating mushroom-derived polysaccharides into functional foods and dietary supplements could enhance
gastrointestinal microbiota balance and promote overall health. However, further research involving in vivo animal
models and human clinical trials is necessary to fully validate the health benefits and safety of these
polysaccharides. Such studies will help clarify their mechanisms of action, determine optimal dosages, and assess
long-term effects, paving the way for their application in health-promoting dietary and medicinal products.
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2- Freeze dryer
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205X S 5 3 ST o 5 L) 20,5 a0
P eSS ojlas g e Y gl il
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Stamets, 2011; ) ¢é,5 )8 Ly 3y90 )8 poslouse oSl
(Zarmi et al., 2022
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1- Fruiting body
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553 3l 5 (NaOH) 55 (KHZPOL) i 35,0505
b a3 V¥ ply pH L (Pancreatin, Sigma-Aldrich, P1750)
B9 Jobre 93 039y g 0dne 0yud (oS 5 (gilwdnd sl (ieen
zlyzel b8 le b sad S5 F/0 ply pH L YAPY Cows &
bS5 )3 5 oad il Ggd LS & sl 5 0ad
Celo S Gody 3,8 5l 4> 2 YV (glod g 48D )5 50 Vo v g0
Sl e AL g oad Seble e @S )lSLeS
Skl 9325 (63 by 5 45 syl paiges AT 4B (5,03l
2 ieyhd Lo yd 05 ookl ol5T w8 (6 5o lul gl T(DNS) sl
Fan, ) as o)l5 S a8 4 cuws ord ol 08 lise ol
Mazza, & Liao, 2010; Jain, Jain, Gupta, & Ahirwar,

(2007

solslunly  Slunsl 0T cusgad iy
ouddi 7l Al

bl Jolio il o O b )l Lo Sl p)S /Y eyglate cnl &
0 30 L 03,5 boloro Celo ¥ Gody J10 S 553150l lawgs 4
A8 odliiulyyge (29) @le 9 oAb Joks yile 4GB Ve Ddedy Yeve
5 oyt el SeopgSial VgogSan Voo Jgbrs 51 5
sk GlasIl el cdale Syl b oslitnl Cuta
dges +[e—+e0/¥ g/mL  aale odgie oid glyscisl b,k
4355 bl (35 Joh pile 5 jed Cldes upw 9 03,5 45
il JosSey b 60 ) el el
ookl by g Liled AV MM )3 s g i odliw! T(DPPH)
Fanetal., ) 15,5 alxe Sl ol cdlé e ) Jge)8 ]
(2010
Scavenging activity% = (Abs [blank] _Abs [sample ])

[Abs [blank] x 100

b s 90 DPPH Jgilie Jolore wids :Absblank
EESLLY

b dges L DPPH  Jglie Jsbxo is :Abssample
sl

sy gr oadi ALl wlslaly 8l cuy
S 93953 S AL
03l 8L plsedr ualdgdew] uslwlsSY s ySh
b (W) asyd ¥ o gyl B 9 MRS Lo 1 aas bl
Y sl b 5 SIS 003 ¥ gsls Lagee o gzl el Sk

3- 2,2 diphenyl-1-picrylhydrazyl (DPPH)

i 25,5 ol P8 g0 PH b s lia 3l Sipdg)
slel b Oygw L'),{‘ Jsb L;}L.uchB yokaiody 0 Cl Sl L go0
s Sy ygtes 4 oy ol 4 b lae] o 5lo) ox /)
o +/FF s b Sl e LNACT ge /¥ x Vo Jglono 51 s
Vole 4 0og)See b (2 lapiSTE g At iy > yul
oo Dge Gl e jolateds 5 )9l g S > e
Jgaze (13905 (339 b ) Slu (bl lie s 23,5 &l

(Nielsen, 2009) 1,5, dusloxs 4] (55 b duslio 5 oles

oudd 7l yadeul wu ylsbes by IS GBI (6 paS0

= Jsd Uy ) el L)l cble e jslaied,
S e d diged 1 g )Sio 00 000,8 oalatwl dpwl S y98) gu
W lade Copu g oad Jite (Sal 8 cud glacsSaly
4 g Bl bSaly I G ,o 4 e S )ealgw dl 1y S
g ySao B¢ Jlade L 35 balote ¢S lawgs dddd ¥ Ge
e lod b p)S Ol plos )3 aiBa 0 g adlol Ol > asyd 0 Jgid
» e oMb S oSl a9 A 02l @yl s 0 S il 4y
e 928,515 48 0 e slod b Jolee ;500 O ples
oiwd by YA+ MM 250 Job )0 adiged yidiljle Ol
.(Masuko et al., 2005) 15,5 yuilgs )15

Tl Al aaySles o (5 B s guod aluslid
'8 099k ey 88 JaasS (g, s ok

Gl ) oolitl b o1 glpstl 1,8l b Skl lolis

o&iwd I eslatwl b (FT-IR) 50,8 (ygole dyyed b o

Norajit, Kim, & ) 15,5 pbol ATR i 4 jo5xe jiog il
(Ryu, 2010

Sl i JI ) oud ) yAdienl wylSbos Ly o 3
)
Loy ol g sl pan 4 Cuglie sy sl
Sd)S eolatwl b)lsS glro it (gilwdnd | ol gl sl
awlie lp adld Sdsmen olisa @b odgnl oS5
Jolds om0 050 Joloro codne Loyl s (g 5lodund Cps 9,3 oolaul
ot @39 (HC) Sl syl (NCl) s )18
ags +/6 £ /Y ,ly pH L (Pepsin, Sigma-Aldrich, P6887)

el Jold 039 0508 Joloe 039 Ll (gilodend (sl 3,5

1- Fourier Transform Infrared Spectrometer (FT-IR)
2- 3,5-Dinitrosalicylic acid (DNS)
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sbod PH~5 ;5 A3 alis 5 ALD ailis ¢ joses 3 lusbisl 45505
Opzeen WSl 5yt (5) 5l g 48 3,5 Bl x> e 5 VO
ol T sy Lol s yls 1y solyho (clacSas jouis j3 a5y oUlgs
CubdS l am Lol aily oo ai) il ¥ oagds PH jo pisren 8l
& Caus ¥ dgds PH 0 A3 ailis .cél ials ui) celw £ Iogus
Coglio aoyp gols cudb gppe by Lus d)lulio] 4w
IS8 sglhe Sai g gl PH el > a (6050 (gladiges
s 9 Bl alis ¢ oL S o luliv] diged .cuslodds oal> lis )
Iy B3k oy e 3,8 e a0 YV glod b 390> PH ,> B3
Lol cyla 1y (g9l (sl joudns p3 by (obles puiocan Laidld
2 2bSl g @y sloalis ggeme 3.8l il bl wi,
Iy My oy yiae aglas 28T .08 Wby (o dy90 slo PH don
& G ¥ 290 PH 3 (50000 ladlis sl & 2545 pH jo
sslod )3 (gpeie ladlin il oy A3y LS cladlis
FY lod 4 Cans (g5 ()8 5o g 0y 01,8 il a3 Ve 4 VO
YV lod o b S slaalis sl ol 5 ol 453 YV
29 3 38y & bgye ol il 1) )5k cn e 315 ole
iy Ul a5 5y00 cladlas ol aS Db lis (goly00 S
olos ol awsly gals JmS 4 cuws bl as, Ll sl
Sogo 4 @l 5 ond plogl (173) Jitus S5 a1 laialol
Caolods 0l HLS Y S5 0 jlee Ul ool £ . S5be

Ladalaa (Assige (alulich
125k 1335 plol PCR ) oslizal b oyl JoSgo ololis
2 esia 2bSl g gpese glaale PCR L Job S 5
oy oL o Iy cawdl zols .culosds 3,9l DY g At s
ALD wlis s yd A4/F sgis wlis wsyd b &S sl L NCBI
Olysar A3 wlie NP wsn LedlKygs Ll Glgisa
Olsisar ez Ol Wgel ¢ Td ppgie eanlog Bl
I sbolsSY Glyea Bl alia g unnlog) Bl
dgod 5 pushdpdea] pushaolsTY (lgicar B3 ala TVAY 450
JCM g pbpton] posbslsiSY gty 7St 3wl
Calord ol ¥ s 3 b JIg b s sluls #1132
Maximum Likelihood g, 5l eslitwl b (S5ekd C& )0 (pioren
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4- Lactobacillus acidophilus
5- Lactobacillus acidophilus JCM 1132

bl sSY 555l gmeiliges 43,5 izl gl oy
So p Joleo cale b (gpe5te gl 5 oL Sh gladle
S5 dolsl (oS slalase 4 (VIV) 0o pd ¥ cod 4y 4,6
SEAY N AEF N oo Juolgd 40 odds 00ly cuiS sladiges
FYNM zgo Job ;0 Gla yliue 5 00 (510 paiges celio YV g FA
Gomes & Malcata, ) 15,5 jilsd egisds Sl o&iws b

(1999
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130,85 Ol ST slacaws plol

plS g oy

0;l61B3 s BLALD A3 oo alis ¥ 3w pac dlla ylab
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1- Candida tropicalis 1691
2- Saccharomyces cerevisiae
3- Lactobacillus casei 1197
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Table 2- Results of biochemical tests of isolates

Ly las Ol jadgs )5 pods gl
Results of carbohydrate fermentation of isolates

©lyaag: S

Carbohydrate . . - e g . WPRE .
Y Jywygw  Jgwile sl ol 38 FHE o
Sorbitol Mannitol Maltose Arabinose Sucrose Glucose Dextrin

[EXVIRES
Isolates

Al + - - - + + -

A2 - + - - + + +

A3 - - + - + + +

A4 - - + - - + -

A5 - + + - + + -

Ab6 - + + - + + +

A7 - - + + + + -

A8 - - + - + + -

A9 + - + + + + -

Al10 - - + - + + -

Bl - + - - + + +

B2 - + - + - + +

B3 - - + - + + -

B4 - - + - + + +

oo sl o590 ialejl g Wil il v losl s
Results of the nitrate reduction test and the urease test of yeast isolates

[EYARYS Oy ol iy lojf 51259l Lilojl
Isolates Nitrate Reduction Test Urease Test

Al + +

A2 + +

A3 + -

Ad - _

A5 - +

A6 + +

A7 - +

A8 - +

A9 + -

A10 + -

S2bSL sbalas jlawsT o YUK ‘_,z.llo}i =W
Catalase and oxidase test results of bacterial isolates

Baylas YU Lkl SoewsT il
Isolates Catalase Test Oxidase Test
Bl - -
B2 + -
B3 - -

B4 - -
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Table 3- Antibiogram results of isolates
[EXVIKES

Isolates A3 A10 B1 B3

Antibiotics
Ja3lss 65 S S _ _
Ketoconazole
JastisS oo R R - -
Fluconazole
B (s yighal | | _ _
Amphotrypsin B
CelSalels - - s s
Tetracycline
Gentamicin
Oalogiy il - - R R
Streptomycin
CrelegSSy ~ _ R R
Vancomycin
O Lol S
Clindamycin
RS L
Cefazidime
oS losg - R
Levofloxacin
Sl t5 . s s
Chloramphenicol
ool Lo ol epgliia (R ¢ ol 1S*

*S: Susceptible, R: Resistant, I: Intermediately Susceptible

SRR

i

Cled il 45 Cooglio .d A10 wlua ;3. A3 wlua 13 .b 3,luilic] posee diged yd Blisee W PH iy 43 Coglio oy a-) JSG
aglas 43 h ,lailiwl podte diged ;3 (59l dee S w10 Cuoglie .8 A0 wlas 13 A3 wlaa 13 e 3 lilin] yodeo diges 4> AlSw
Al10 qlas 3.0 A3
(loss o3l Liales (N=3) Hlre Gl ool F Sl ygu0 4 odld)

Fig. 1. a. Study of resistance to different pH in the standard yeast sample, b. In isolate A3, c. In isolate A10, d. Resistance to
different temperatures in the standard yeast sample, e. In isolate A3, f. In isolate A10, g. Resistance to bile salts in the

standard yeast sample, h. In isolate A3, i. In isolate A10
(The data are presented as mean + standard deviation (n=3)).
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; Z—
" 5 / . .
= ' Time{h) ) |ImH‘"I’
b e ., h
C f i

Tiemedh) ) : ) -
Timeth) Time(h)

Clod ply 45 Cwglie .d B3 alas j3.¢ Bl wlaa 3. b 3 luiluw] g 25U diged > iliseo o pH pl 1 40 Coglile o)y .a —F S
33 h Il 5550 diges 43 (s9l o S Koyl )3 Cuoglio .8 B3 wlas 13 f (Bl wlas 43 .e o luiliw! 555U diges jd Bliseo
B3 alas 0.0 Blagls

Fig. 2. a. Study of resistance to different pH in the standard bacteria sample, b. In isolate B1, c. In isolate B3, d. Resistance to
different temperatures in the standard bacteria sample, e. In isolate B1, f. In isolate B3, g. Resistance to bile salts in the
standard bacteria sample, h. In isolate B1, i. In isolate B3

- Standard
A3 Standard - g

Standard B1

91.5% - e 2 p o :
c @ Candida tropicalis d Loigolactobacillus coryniformis subsp. torquens strain 30
X Lentilactobacillus parabuchneri strain LMG 11457
candida.sp
Lentilactobacillus parabuchneri strain JCM 12493
Saccharomyces cerevisiae strain 39
Lentilactobacillus kefiri strain NBRC 15888
3;‘6"‘"""""“""'"“-"" 91.58% @ Lactwbacillus casei
e .
; har: o5 corevisiae strai
@ Saccharomtyces cerevisiae strain Loigolactobacillus coryniformis strain DSM 20001
100.0° i
Saccharomyces cerevisiae L Lactobacillus crispatus strain DSM 20584
| Soecharomyces cereisie srin XSS 9341% @ Lactobacillus acidophilus strain
1 v "
b =t L _ 100.0% @ Lactobacillus acidophilus JCM 1132
Saccharomyces cerevisiae strain Makgeolli
—
0080
 ovan |

cyodre salis Seijeld Ci 4 e . U sSL sl b g sedw jIPCR I Jols S1b J5 malad a balis Jes0 (o lwlid - IS
b5 Sl Ssijski b, d
Fig. 3. Molecular identification of isolates. a. Images of PCR-derived gel doc of yeast and b. bacterial isolates. c. Phylogenetic
tree of yeast isolates, d. Phylogenetic tree of bacterial isolates
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Table 4- Sequencing results of isolates and the standard sample

S5 dgb s o o

digod FXW ‘sgl.wl.wa Calud ) d:l.wl».w Al
Sample Identified Similarity Sequence Accession RID
length number
B1 "aCtg:;‘;'”“S 91.58% 1486 MW-073405.1  KUGW7ABS016
B3 Lactobacillus. 93.41% 1104 CP-025428.1  KUDZCWFJ013
acidophilus strain
5kl (68l a4y g Lactobacillus
Standard bacterial acidophilus JCM 100.00% 1176 CP025428 KU794UGF016
strain 1132
Saccharomyces o
A3 cerevisiae strain 99.0% 781 MT136553.1 KVOCA4FBO1R
Al0 Candida tropicalis 91.50% 1295 KT-807957.1 KV0GZAJA016
3,5kl yaste 4 gus
Standard yeast Sa‘é‘:;:‘\;iosri';fes 100.0% 2158 MH047190.1  KV2HHGVRO13
strain

S by, 4 0,8 Bioneer < ,s Applied Biosystems 3730/3730xI DNA Analyzer slaolKuos b g5 oy : JIg5 s i o
*Sequencing details: Applied Biosystems 3730/3730xI DNA Analyzers Sequencing Bioneer, Korea, Sanger method

swyp DNS sl ooliiul b oo 5o saiiSsbal 03 500
odel Canddy 6y Lo Lla Cuslons YD Jads p3 a5 W3S
05 31 00 sl W3 50 oaimd LS «jzogil OFY zge Jobo 5
daodld u,.:lml > ..\.«:L‘-;a Lm.b)lfl.wu.b LSN)J] 9 d.)..uwl p.‘al’b )] o=
52IYY) o9 @l Ol VL gl (ilejl 3k g3 52 5
Egd90 O.;.] Wb olis PR XSLEPRN EARY Oy iy 4u5 )0 g ('/\"
ot sl ol g sl o3 )3 sl Y (s s Sil
b ploren Lol canl pglie gl 4 Coms ) lo by cnl a2
4 Joy)x: oS ;Lo‘ BW 9 ub ul)m O")“"S .)9;»@ 450 (g
Cuoglio Sly oS sl (+/VY 5 +NO) g Yoird 0,8l

Bl 0325 g wdn plp )3 48 25 VL

Lo lsluuly (ol oo
LY (WIW) 93 oo palls slay Sloly (2bil (s
23,5 dobre adgl dged S 59 4 Cand

oudds gl yadeul (slaw sl oy IS () jas
Uigy jl eslael b ond glysel gl Bl b clale 5
Fogb ¥ zoe Jsb )3 ()95 o g (o) Sl S ol — S5
L0l (b ocds sl cusddy ol wlel g5 isles
Jolee ol clale g /YA Joleo pgtiws/ Lo)3gil5 I osis gl el
w29 Yoiid il onis gl ysawl 3,8l (b Gls 9 AY/Y ug/mL

el Gty VFF pg/mL Jole o] cdale o +/¥0 Joleo

ada a3 owd gl Ak slassStugly gauy s
s pl g ozl

DNS g 31 03lswl b (g 58051050 gl -0 Jgun
Table 5- Measurement results using the DNS method

Sy P

Y 8l )3 el O£Y £ 90 Jsb 3 s
oD Absorbance at 543 nm in buffer 1

Y 5L 3 el OFY 5o Jgb 3 i

dgod Absorbance at 543 nm in buffer 2
Sample
oA 0.22 0.40
Inulin
o) loyagils 3,8l
Ganoderma lucidum 0.17 0.35
polysaccharides
gl Yo 3,8l
Lentinula edodes 0.15 0.21

polysaccharides
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slculd s )y 45 sadednliv cglas a8 sl L (p<0.05) ()l
Lppils 5 (FEN) puogdl Ypirid 3, Laily (FDA) il o
asl, oyl (p<0.05) ol Joiine ()l ki 5 (¥4 gy
SIS lacled (613 ino yobots lgta] o sl 1 ST
)6l 93 Ol ©glds Ll )l ()8 )by 93 4 o
13 DPPH ¢ gl (020.05) 345 s sixe cgylel ,lai j1 o)

Calods 03,9] 5 g

oAkl s lSleu ly (Slasnasl 0T (oo guod (o 53
o
w2 DPPH 5l oalazwl b w5l L ujbt.wSlu;:ﬂ RWIWLS
o gl g 0nd hlojl L) Bloil £5 Y o 0 2)S
gl & borye iy DPPH ST (clo JIS00)) (g5lusy cllad
o @l Sl o pgdews/ Lo)29l5 g gl Vit 3,8l s
sine g b (ANOVA) e3> S5 (puilyly 5061 olsl 2 (Lol

A, s dges b Jeilie DPPH Jglowo da gl - Jous
Table 6- Results of the adsorption of methanolic DPPH solution with the polysaccharide sample

S e w0 Cdlad DPPH Jsiio ’
oD Il (] Cd 2l o 0 Joile Jglowe >
_ Percentage of antioxidant Absorbance of DPPH methanol
Agod L. .
activity solution
Sample
o 58 0.073
Inulin
oty Lopogils 3 Sl s
Ganoderma lucidum 40 0.10
polysaccharides
gl Yo 3 Sl b
Lentinula edodes 41 011

polysaccharides

cm? asl ;i..s cLa:QKJT L;w.u.»; C-H dl.mo”f do.\;.mohﬁd
P S cLasQSJT siniS C=C (sl S (gonmdlis VSFY
N-H 5 C-H (slaog)S (gosmslis VO-o=Vere cm? slg
ol Voot omt sl )3 S g Jgl g5 slappsl 5 Lo
313 Lss ool Cawdas gl AL o by ST C-H slanog )5 gosimd
ol 5l osel Camsas (cladiges b Jlglyd ciillas ous AJg3 (sladiges

25l FT-IR (9050 4 bgsyo ol

sy gp oadd glALM wlslucly Bl ey
3l slad g g 5 a3 sladalaa
S IS 4w odlizal )5S g ) Salejl plosl e
(S5 Syt Gialejl ) 35250 slaaille I LS ja 58l o i
sie 93 D9y Jddd ()5 1B pwyp 3)90 AU w5 2By
locdls oles 45 cedls 3oy Lol (S 5 (el Lilizo (bl
Sgmgn $xSk Ko gy » ) Blok ,8b Caslosd )
@ & €85 )3 () )90 (s ushaolsiSV) 3 il
Soy 2 a8 le b 15U cpioen o ooy lis a0 S
CO DA (sl IS5 1> i pay ALD 9 A3 wlis g3 g olyuliwl jesee

Cuwlodds odld UL.M) do 9

Tl Al ag sl by (5 AL Olus gad (bl
FT-IR higy L ouds
Yoz j) o gl yScl 1,8 lo b 5l odel cossay FT-IR cabs
PYea em? anb ) Sy cwlosd ey ol a¥ s jd g/
5 cJ5| &9 dl-"’():-"] u"‘““f N-H dl.mo”f do.mubow
4l )l sl iiS C=0 gosmdlis VA-Y cm? slg
N Lmuiﬂ S C=C (slaog )3 (godimajlis VY cm?
Lmugﬂ s C-H (glaog )3 (gonimd L £ o0 - cmt Y
5 oas zlysal 1) Blo bl edel cundas FT-IR cab .0l o
Sy digos opl 53 Cowlodds odls i Y S )3 potews/ Lo)opil5
S C-H (claog,S osmsylis YeooomYAT cm? sly
C-H og,S (sonmdjlis VYO em? asl p» S ‘Lmdliﬂ
sodimdylis V=Yoo cm‘lu_>l93 P Sy Amol&ﬂ >
AV em?t asl Sy o)l Sy S C-F (claog,S
cm? le 2 Sy g L:zsugﬂ s C=C (slaog )3 (gonimd slis
el alSy idS Gl slaog)S (gosmdlis Fer—0e-
clan,Blo b oS5 5l enel camsa FT-IR b il o
Okt CF USs )3 judgd) Yo g podaws) lo)aails il s g ol
o33yl YEVY CmM asl )5 S iges oyl 53 .anlosds ool
Yava cmlasl ;o o o Jgl g9 slamel (oS N-H (claog,S
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Fig. 4. FT-IR spectrum of polysaccharide extracted from a. Lentinula edodes, b. Ganoderma lucidum, c. Combination of
polysaccharide extracted from Ganoderma lucidum and Lentinula edodes

Loy 35S Loy sl 2313 3535 (P<0.05) )5 (o Sl
Yoirid 30)Slo b 4 s s 38es 3)l90 plod )3 gty
53 oy G (551 > Max OD = 0.65 Slae) sl oo/
053 i i) s (P<O.05) b ise ALD alis s s, 5lo L
(Max OD = 0.72) sls b5 il 4 |y gowly ek A3 s
atls 1y oSl s 4 ol 3,08 ALO alis & sy

{33! Ypisid 5 )SLe L sl Max OD = 0.50)
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Table 7- Quantitative comparison of growth parameters affected by different treatments

diged Slow iy & OD z51ss
Sample Treatment Slope Max OD
GL 0.021 + 0.001 0.85+0.03
b8l o lkiol 49 Ino 0.018 £ 0.002 0.78 £0.02
Standard strain of bacterial G 0.015 +0.001 0.68 +£0.01
L 0.014 £ 0.001 0.65+0.02
GL 0.024 +0.002 0.82+0.03
oo 3yl & gus Ino 0.019 + 0.001 0.74 £ 0.02
Standard strain of yeast G 0.016 £ 0.001 0.63+0.01
L 0.015 + 0.001 0.61+0.01
GL 0.023 £ 0.002 0.80 £ 0.02
A34las Ino 0.018 + 0.001 0.72+£0.02
Isolate A3 G 0.015 + 0.001 0.64 +0.01
L 0.014 +0.001 0.62 +0.01
GL 0.022 + 0.001 0.79+£0.02
AlO4y s> Ino 0.017 £ 0.001 0.70+£0.01
Isolate A10 G 0.014 + 0.001 0.61+0.01
L 0.013 + 0.001 0.59+0.01
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Fig. 5. Effect of prebiotics on the growth of a. Standard strain of bacterial probiotic, b. Standard strain of yeast probiotic, c.
Isolate A3, d. Isolate A10 (B: bacteria, Y: yeast, G: Ganoderma lucidum polysaccharides, L: Lentinula edodes
polysaccharides, GL: Glucose and Ino: Inulin)
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