MSNUYATINVAY RAJABHAT AGRIC. 21 (1) : 25-34 (2022)

NAYBIANUTNTUVRILRAIUALATHTIALE D LA
Dictyophora indusiate fiaguUAn19AN-n1BATN
wazansn1sinueyyadaszvalinlng

Effect of the concentration of alginate and bamboo mushroom
powder (Dictyophora indusiate) alginate concentration on the quality

physicochemical properties and antioxidant activity of Beads
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Abstract

In this research, encapsulation technique was used to encapsulate bamboo mushroom
powder (Dictyophora indusiate), which is a highly beneficial mushroom and can be applied in
food processing. The physicochemical properties, antioxidant activity and total phenolic
content of three different parts of bamboo mushroom powder, namely Head, Fruit body and
Cap, and the ratio of alginate at concentrations of 0, 1, 3 and 5 % (w/v) of bamboo mushroom
powder were studied. All 3 parts of bamboo mushroom powder on sensory test results and
beads characteristics. The experimental results, it was found that the beets prepared from 4%
(w/v) alginate and head of bamboo mushroom powder body with concentration 3% (w/v)
were proportional to the. most suitable due to its high antioxidant content high phenolic acid
content. It is able to produce consistent beads and has the highest consumer acceptance.
which can be used in the food industry enhance quality and add nutritional value to functional
food.

Keywords: Bamboo mushroom, Encapsulation technique, Alginate

unin Windge ety Wns1wn Wias131 Winsiauieen
vidaiinnenld "Stinkhom" ldrededneinevaiia
iawdolil n3e 1ins19un (Dictyophora aeviusl (Junisvsinudnuuzveadiamdiiing
indusiata) lulsemelnedenFenin win 1Beli 1y ndugu dauvugauesnenviminindnaUssiuiou
flala (fung) vilanile 1indeliidoarTyly Ipfuwdaiiuguosdin druvugauenainaznanalas
AMwIdenguraiInualteuin laun Bamboo wazfinduguusioonuien 9Mn3oenauguuesiin
mushroom, Bamboo fungus, Veiled lady, Long net Lﬁ@iﬁﬁ&ﬁwmqmummmLﬂﬁm%uﬁﬁmaﬁiamimaau
stinkhorn (Liao et al., 2015) #3® Basket stinkhom maUszamduda e lluewnwasduiiveniu
d7ue13un Veiled lady 38 Long net stinkhorn AoKusLaA
30 Basket stinkhorn ti8491ndrur0IUINLIiNT] 91n518911338lena1deUszlevivein
sUfawmilounszlusaiensnimiedy faududy Wolil figaulusheansfiiauszlomias gauiluse
$19UW Towndfnemudnuaziiuiivedia Wy a509n0MsN19Tan1m (Bioactive compound) viane
Bamboo mushroom %3e aldeld Wulfiafidey YA 19U Antioxidant, Phenolic acid, Hyaluronic
Suusemunnidunatgnuiulaeanglulssnaiy acid, Collagen, Polysaccharide Wwa g B-glucan @13
Fnuliniiinalssloniguasiiassnamumaen dadu waifiguidedunssniay drefuyieading
onsiitogunm luussmalneaindelidsnm douanin anises wasidwanwaditlu daums
gauan Alanuaz 1000-2000 U Faaunsady Dictyophorines A and B tuansiitlasiulsnanes
onady afeneldliinunansld mameidiage \@eu (Alzheimer’s disease) (Lee et al., 2002) uaz
lideamnzuudeliili Inetiolsfliuvilndests nsgRuUNIIIIuvesaus (Liu et al, 2017)
wdrhnneufieldinedia viewudiavdailuiila uenanindiaibolifinauamisomsgsUsznaude
dwsudsemeiuluuvasinialunisinzidedie TWshusewaz 15-18 aslulansniovas 46 ludusos
ol TeiFonuarnvaneidudiu liun aniaum az 1 lvamsuszunudosas 30 wazlinsnosiluds
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http://www.foodnetworksolution.com/wiki/word/2010/fungi-%E0%B8%9F%E0%B8%B1%E0%B8%87%E0%B9%84%E0%B8%88

16 ¥fia dnnedllsluaiursedsndu B12 Tuusun
83 (Deng et al., 2016; Hua et al., 2012; Li et al.,
2012) peAUsenouLazansdfgueLineld wuin
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WiadelTlusfugeniniaviladu Fununzdunis
runusiaadusradusiunaunuiiiodns

AW 1 inseun (Dictyophora indusiata) 3 @u Head (a) Cap (b) Wag Fruit body (c)

1Y

mﬂﬁﬂmsmuuﬂwgm%u (Encapsulation)
Wunszuaumsinifivansdfyuoqdunidnd
Uszleaililulassasavesasdnuda Tolunistloadiu
nsaanedavesasiiegnaiiuieu ALY Wa
29N3WAU AINTA-A19 warnTUAsuLasE s ly
521319715 AUSN WY (Ashwar et al., 2018; Devi et
al,, 2017) ﬂizmumsﬁﬁﬂ%ﬁumiﬁﬁqmﬂ'ﬂ 5@
wnanazansfileninAnUfAzer wu anslyindusa
Fnnfiu toulel a13diueyyadase (antioxidants)
diorhetostumaanillililrenniaufisenan
AIUTOU kAd BBNTAU AN1TaRIUANNITUANUdeY
asignAniulinelu wazundesansiignaniduann
an1izwinaeay (Chavari et al., 2010; Gandomi et
al,, 2016)

fideinnuaulalumsléinaiiaeuualga
%’uﬂwmaul,l,ﬂﬂma%’umLﬁm?jalsi Tngyin NMInageU
AavanUAnIaAiinIenn qwﬁmimuauuaamv uay
Usinasluednianunveiinifelineie 3 dau e
a7 Head Fruit body Way Cap noufl 2 Anwl

Snanduvesoaiiuniianududusonadindelis
3 d2u (Head Fruit body waz Cap) wazUTu1avaq
weadiuauaznafindelifia 3 daufinrduduies
az 013 uag 5 w/w foNan1InAaeun1uszam
duauasdnuasdinlnd Viedlldanunsoesdeug
Tudszgnaldlunsiaundududinuasuazulsgy
LazensERuRNNIW Winya Tneunnsiuemsids
wiifi

IUILEIAVBINITNARDY

1. iilenageunuantBivnaaiinienin quinng
Fruoyuadasy uarUiinfiuodniaunvesinde
Trinavis 3 dufedan Head Fruit body taz Cap

2. leAnwUiinannudnduiiinzanves
woadium uaziiinidolinssonann naszam
dudavoufindnd
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Wmsandunimaass ouinoogiienlugouiigumgll 105 aaen
waidea authudnasiiviliBuludesiccator 1
1. Anwauausinaaiinenin grinisdusyya Fathainudueu Fadaogns 3 ndu ldasludae
Beis uazUBunailuainiaunvaswafinibols ogiiloufiouuis wagtufimintindudueu wide
ogfiondiussafiegradrouiigumgil 105 fa 107
Taeindiadoleiste 3 @ Head Fruit body peAnealded Wuiatuiu 30 windienunldlu
way Cap dunuiuuns q evanfeufigumnd 50 desiccator #isl3lsiBu figumaiives wludsdmn
pernaLdoa w6 Falus anduuelinaadiode pudndiaz 30 wiauldimdnasidednitlaas
Iidaenzunss 100 wa tnafinne 3 dauninn upnaeiuldiiy 2 Jadnsu wﬁmﬁﬂﬁﬁaﬂﬁqmaﬂ
AuALTAenan A il frwegiifnnaziivinfogrmiainouuiuda

1.1 A (AOAC, 2000) funaesidusautunuannisi (1)

- ¥ on a v e (dwinghegenauey —dmindethmason)
Usnuanusuanlulasioun = — x100 (1)
UNMUNAIBYNNDUBDU
1.2 aw (EZ-200, Japan) (AOAC, 2000) (DPPH) H1fneg9a@nanigiuniuea dndiulaun
1.3 A1d (L* a* b*) Sipsngdidaeiades pH AT Bevedethndu 1o 1 fadans iy
meter (Lab 850, Schott, Germany) 0.10 §adans a13ava18uIn5g1U DPPH Tuaindy
Adszuu CIE Ainsevideiadesind (CR- gurmdnugnliansazatenaniu danalild
400, Konika Minota, Japan) s1e91udusn L* (A1 Lﬁmﬂﬁﬁ%aﬂuﬁﬁm o gaungivieaduan 30 wiil @
a319), a* (-a* uansdiTen uag +a* LanIduA) uay wsouas Mntuiluindnsgandunasiianiuen
b* (-b* uanediiu uay +b* uanidvdes) Adu 515 w1l (Ass) dretadesaninglnle
1.4 quidueyyadase Iay DPPH assay fiimes nevnans 3 91 Auauvgudnisiueyya
(Karagozler et al., 2008) ﬁaiﬁaiwamuwaLﬂu%fasasmﬁé’uégqa%aaaﬁz (%
nMsAsgigrsnsiueyyadasiieis Radical Scarvenging) AnuiamnTi (2)

2,2-diphenyl-1-picrylhydrazylscavenging capacity

) ) AIN1IRANTULAIYDIFIBE19ATUAN
Radical Scarvenging (%) = %100 2)

AYANGUUEY

1.5 Uuauasusenaufluednianu ﬁ]'1ﬂﬁ?uﬁwvl,ﬂi’mﬂ'wmiamﬂﬁuumﬁmmmmﬁ'u 765
(Karagozler et al., 2008) wluing (Ares) drewasosadninslnlafinosing
N1591ASIERMUS A sHueanianun veass 3 91 ndut U uIunIUS LW
1ae35 Folin-Ciocalteu Ysiiagvainmeasazany ansUszneviluednitaviun 91N MRS IUUS NG
wnuearudy 98% nludumisswaziidiulaun nsALNaantuaag 50-200 lalasnsy
Aiasreiiiennedrsiinduludnsidiuiidesnis
USU1ms 0.30 Tadans ldasluvindvrvuindniiy 2. Anwsnsndaufiunzanvasuaadiunuaziin
a1sazanyFolin-Ciocalteu L¥uduiaeay 10 (v/v) alsinaita 3 dau denmn iU sza MmN
Usu1ms 1.50 fiadans anntulinansazats Na,COs vaudindad
Waudu 7.5 (wv) USunas 3.00 daadns a1nduusu
Usinmsdaeindudu 10 fadans weilfasazans 2.1 MsteunAUgLatumels Extrusion lag
naufu wavael3ludifialuiian 30 und e T¥8ns1druvesuaaiiuniinududy Sesay 3 4
AeUfRsenasavaneanddeunnfmdondudtiiu uaz 5 w/v sowfinidelineia 3 dau Head Fruit body
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waz Cap Aeudududesar 3 4 uay 5 w/iv 910t
nenansashuasazarsuaaidounaslsd 0.1 M uaiis
15 30 undl ntudradetadieladisunaslsrion
av 0.8% w/iv 2 a%e antuidadedinuneaeu
aureunssuUsramduiaiiolulunauiuetms
INE IR

2.2 ANSNAABUAINNTIDUNIIA1UUTEEN
fula 1nes 9-point hedonic scales I%QMMEJUWJJ
HIUNITHARUTIWIU 30 AU UTziduAIuYeauaIu
dnunigiiusng & nau savd uazanuveulaesam
(fvualviazuuu 1 vaneds ldveusniign uag 9
vinefis wousnian) msleundanguiegidldann
n1susgyrdunusinfnyiuazynains aue
Ineraanswazinalulad unine1desivinsne
UASUNS LUIFNITNAFDUAINYDUNIIAUY TZE
Fuiandnsusidadadnuniuaiasla lnadivun

M13°99 1 AauaulAvnaaiinignn grsdueyyadase uwa
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AuavTRvesaaeu loun didaunmlaesind way

Liiflennisuiiia Ussiliuaauveudtu dnwaed

Usng @ saw1f ndu ndusa waznisseviulagsau

voufindndgnssing
mﬁmwﬁ%’aaﬂamaaﬁﬁﬁlﬁmﬂmsﬁﬂm

InglgununIsAasaluy Randomized Completely

Block Design (RCBD) 31UUNSNAZDU 3 &

NANISNAADY

1. HanIsnadauANENUANILATnIEAIN ansns
duayyadase wazUSuauiluadnisnunvaskidio
Bals

KaN1VAaBUAMANTANIINIEAIN-LAT] qus
NsAUeULADATY waznsafiuednveadiniielueii
3 d7u Ao d@1uia (Head) a19u (Fruit body) waz
911N (Cap) HANTVIAABIAINITIAT 1

USUUNTANUDANITINLAVDIHILTIALE DN 3 du

Characteristics Fruit body Head Cap

DPPH antioxidant activity (%) 63.98+0.01° 70.37+0.01° 48.39+0.03°
Total phenolic acid (mg GAE/g) 167.56+0.01° 197.11+0.01° 115.45+0.02°
Color

L* 67.54+0.05° 45.87+0.03° 20.03+0.05°

a* -3.04+0.07¢ -1.67+0.02° 7.32+0.01°

b* 9.73+0.08° 25.67+0.01° 37.01+0.01°
sty (Gegaz) 5.45+0.01° 5.21+0.10° 4.27+0.05°
Aomesueniin 0.20+0.01° 0.25+0.01° 0.21+0.01°

o o

v o o = a o v TR aa
a,b,,... MonwsatuLansdernadelinuuanaeiuegsiivedAyaia (p=0.05)

NAIINMIANIAAAMMALATNIBNIW YosHaTinide
Tsiws 3 dhu Ao wudn Head Fruit body wag Cap 1
DPPH antioxidant activity e Total phenolic acid
WANEI9AU 1aeWUd1 d9u Head dA1 DPPH
antioxidant activity a¢ Total phenolic acid g4
fignfio 63.98+001 way 167.56£0.01 MNAIGY
Iagdu Fruit body wag Cap fAanasmiuansu lng
du Cap fiAfosiignfie 4839 wag 115.45 aiandu
d@7UA1d L* a* b* 999 Fruit body 9¢iidindesoeu
lAdA L* a* b* 111U 67.54+0.05 -3.04+0.07
uaz 9.73+0.08 MUAINU @ Cap xddadinavinli
A8 L* a* b* LWasuuUasuniy 20.03 -7.32 uay
37.01 muadu laea L* dananas du A1 a* wag

£

b* 9NUNINTU WaZEIUUSUIUAIUTULAT AID
LWBSLAARIR VBINATARLERlHa U AU SEUNMS DY
ay 5 wag 0.2 ANNaINU

2. iAaNIsANEIS ATV DA uATidudy
Zoway 3 4 uaz 5w/ Aonaiiatdolung 3 duil
AMuLtududosaz 013 uas 5w/ AaNanIs
nagaumMeUsEamduNauazanwasiindnd
NAaN1SNISNAdUNIUSEAINAUNA LAY
BnseusaUgiatuilinindaieds Extrusion lagld
Snsrdruresueaiiuniinnududufiuanansiusons
WinEolusa 3 dhu nauanasnsed 2 3 wa 4
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A15197 2 HaaUsEaFUNAvRAlnUndTueaunNnNNINTUSREaY 3 w/v sanainldaliiie 3 inudNTuseas 0 1 3 way 5 wiv

Sensory attributes (scores)

Characteristics

AG AEB0.8 AEB1 AEB3 AFB0.8 AFB1 AFB3 ACB0.8 ACB1 ACB3
Appearance 7.73+1.13° 6.55+1.24%°  450+1.17°  4.43+1.76° 6.60+1.40° 7.13+0.57° 6.86+1.19° 5.26+133°  570+£1.02°  4.40+0.85°
Color 7.20+1.03° 6.63+1.09° 3.80+£0.92¢  3.10+1.49¢ 6.66+137%  6.93+1.73° 6.43+1.52° 5.00+1.50°  5.10+£1.70°  4.23+1.19°
Taste 6.10+1.26° 6.63+1.09° 6.93+0.69°  7.06+0632 6.20+1.21° 6.70+1.11° 6.80+1.09° 6.90+0.71°  6.40+1.03°  6.46+1.10°
Odor 6.76+1.13° 6.73+1.11° 5.66+1.21°  5.93+1.28° 6.56+1.88° 7.16+1.17° 7.06+1.25° 6.53+1.81°  6.13£1.00°  3.36+1.35°
Flavor 6.10+1.09° 6.63+1.09° 6.40+1.03°  6.50£0.93%  6.43+1.52° 6.66+1.06°  656+1.27°  596+£173°  6.46+1.13%  6.16+1.23°
Overall a a ¢ c b a b ¢ b ¢
6.93+0.52 6.93+0.82 5.63+0.61 5.10+0.59 6.03+1.43 7.20+0.76 6.73+1.20 5.80+1.21 6.06+0.77 5.50+0.68
acceptability

|

i

ab.c,.. ﬁﬁﬁmﬁ&hﬂﬁlmmmﬁﬂmLagaﬁmﬁmmﬂﬁﬂﬂﬁuaﬂﬂﬂﬁﬁaﬁﬂﬁ@mﬂaaa (p<0.05), AG: alginate bead bamboo mushroom powder, CB: cap of bamboo mushroom
powder, AEB0.8: alginate bead containing 0.8%, EB: AEB1 alginate bead containing 1% EB, AEB3: alginate bead containing 3% EB, AFBO.8: alginate bead containing 0.8%
FB, AFB1: alginate bead containing 1% FB, AFB3: alginate bead containing 3% FB, ACBO0.8: alginate bead containing 0.8% CB, ACB1: alginate bead containing 1% CB, ACB3:

alginate bead containing 3% CB.
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A15197 3 HaNISNSNAFRUNINUSE A MALNEYLln UndiLaaduainnututusosay 4 w/v senadindaliya 3 Anudududasas 0 13 wag 5 wiv

Sensory attributes (scores)

Characteristics

AG AEB0.8 AEB1 AEB3 AFB0.8 AFB1 AFB3 ACBO0.8 ACB1 ACB3
Appearance 7.20£1.09°  6.48+1.08°  6.10+1.06°  5.13+1.50° 6.63+1.44°  7.16+0.64°  7.46+1.13" 6.13+0.73°  6.03+0.85°  6.23+0.85"
Color 7.23:0.97°  6.66+1.09°  3.76+0.89°  3.03x1.47° 6.70+1.41°  6.96+1.47°  6.46+150° 5.03+1.47°  5.13+1.71° 4.26+1.20°
Taste 6.13:1.22°  656+1.08°  6.86+0.68°  7.06+0.63" 6.23+122°  6.73x1.14°  683+1.11° 6.93+0.74°  6.43+1.00° 6.50+1.07°
Odor 6.73+1.08°  6.73x1.11°  563+1.21° 5932128 6.60+1.90°  7.20+1.18°  7.10£1.21° 6.56+1.83°  6.16+0.98°  6.40+1.32"
Flavor 6.06+1.04 6.53+1.10°  6.36£0.99"°  6.50+0.93" 6.46+154° 670+1.08°  6.60£1.22° 6.00+1.76°  650+1.10° 6.20+1.21°
Overall

- 6.96+0.55° 5.43+0.67°  520+0.62°  5.66+1.24° 653+1.35°  7.23+0.77°  7.53+0.68" 5.83+1.20° 5.60+0.77° 5.83+0.87"
acceptability

-rewLeure T unne 1z up FunleesauieLueLiseLe

a,b,c,... fdnusrafuuansternadefinuuaneistuogaditeddaymneada (p<0.05), AG: alginate bead bamboo mushroom powder, CB: cap of bamboo mushroom
powder, AEB0.8: alginate bead containing 0.8%, EB: AEB1 alginate bead containing 1% EB, AEB3: alginate bead containing 3% EB, AFBO.8: alginate bead containing 0.8%
FB, AFB1: alginate bead containing 1% FB, AFB3: alginate bead containing 3% FB, ACBO0.8: alginate bead containing 0.8% CB, ACB1: alginate bead containing 1% CB, ACB3:
alginate bead containing 3% CB.
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AN5197 4 HanISNSVIRERUNINUSEAMALNEVeln UndiLaaduninnututusasay 5 w/v aenadindaliya 3 Anudududesas 0 13 wag 5 wiv

Sensory attributes (scores)

Characteristics

AG AEBO.8 AEB1 AEB3 AFB0.8 AFB1 AFB3 ACB0.8 ACB1 ACB3
Appearance 6.43+0.93° 5.89+0.48"  4.00£0.69°  3.26+1.36° 4.56+0.89°  4.3622.26°  3.63+1.29°  526+1.33° 4.63x1.80° 2.63+1.27°
Color 7.20+1.03° 6.63+1.09° 3.80£0.92°  3.10£1.49° 6.66x1.37°  6.93+1.43°  6.43+152°  500+£1.50° 5.10£1.70° 4.23+1.19™
Taste 6.10+1.26°  6.63+1.09° 6.93+0.69°  7.06+0.63" 6.20+1.21°  6.70+1.11°  6.80+1.09° 6.90+0.71°  6.40£1.03°  6.46+1.10°
Odor 6.76+1.13° 6.73+1.11°  5.66+1.21°  593+1.28° 6.56+1.88°  7.16£1.17°  7.06+1.25° 6.53+1.81°  6.13£1.00°  6.36+1.35°
Flavor 6.10£1.09°  6.63£1.09° 6.40£0.03°  6.50+0.93° 6.43+1.52°  6.66x1.06°  6.56£1.27°  596x1.73° 6.46x1.13° 6.16+1.23°
Overall 5 5 b . b b b . . .

6.50+0.57 5.86+0.73" 4.70£0.59°  2.93+1.01° 4.13:2.14°  433x2.61°  3.96+2.45 3.40£1.32°  3.10£1.29°  2.90+2.12
acceptability

-rewLeure T unne 1z up FunleesauieLueLiseLe

ab,c,... Fadnusafunansdeanadednnuunneiaiuegiadvedfynieads (p<0.05), AG: alginate bead bamboo mushroom powder, CB: cap of bamboo mushroom
powder, AEB0.8: alginate bead containing 0.8%, EB: AEB1 alginate bead containing 1% EB, AEB3: alginate bead containing 3% EB, AFBO0.8: alginate bead containing 0.8%
FB, AFB1: alginate bead containing 1% FB, AFB3: alginate bead containing 3% FB, ACBO0.8: alginate bead containing 0.8% CB, ACB1: alginate bead containing 1% CB,
ACB3: alginate bead containing 3% CB
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InnIsvaaediioidenarnududuiimnzay
YIA15AYAULEANUANUAINUTUTUYDIH TR
Weldfanududusinsfuidsmasonunimma
Uszamdudauaznistusuves iindnd lng
ﬂﬁwquﬂmaul,ﬂﬂﬁzvn,a%’uﬁLm%'ammﬂmiazma
weadiunfinudududosas 3 4 waz 5 (W)
NaufuNainlel 3 @3 Ae Head Fruit body uay
Cap fienudududosas 0.8 1 uway 3 (W) 910
NANIIVIARBINUIN qmtﬁmﬁmﬁﬁm%umﬂmm
LNTUYDIBAIUATDYAE 3 LAY 4 (WAV) 813150
Juguidindadidugunsanauuazinruasiiaue
NNTNAFOUNIIUTEAMFURE WU LT
vpLoadiunsorar 3 uway 4 (W) lamsiuunig
gouiulngsngs Fauusiusening 5.20-7.53
Az Madgnadiadndfiniouainanududy
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