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Abstract

In this study, extracts of Auricularia auricular-judae (Bull.), Pleurotus sajor-caju (Fr.) Sing. and Pleurotus osttreatus
(Fr.) Kummer were thoroughly screened for further development of natural essences. Extracts were assayed for
total polysaccharide content, total phenolic content, and antioxidant activity by the phenol-sulfuric acid method,
Folin-Ciocalteu method, and DPPH assay, respectively. P. osttreatus extract had total polysaccharide and total phenolic
content of 90.01 + 0.26% and 1.107 + 0.05 mg GAE/g, respectively, while A. auricular-judae extract demonstrated
the highest free radical scavenging activity with an IC50 value of 159.55 + 0.47 pg/ml. The antioxidant capacities of
P. osttreatus, and P.sajor-caju extract were also determined as 224.85 + 1.45, and 528.44 + 0.10 ug/ml (p<0.05),
respectively. Consequently, P. osttreatus extract showing appropriate total polysaccharide content and bioactivities,
was selected to formulate the essence. After a 1-month period of stability test, it was found that the essence containing
3% (w/w) P. osttreatus extract was highly stable. Therefore, this formulation has a potential for further development

as a cosmetic skin care product.
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. o -
NNEBNNINAFOUANUAIII NN 25, 45, unz 4
IFTTER FUBINRAN M TIA T nFnRasla Jaanw
wita iuandrsiuadnelidaddn (0>0.05) iy 17.56
+ 0.64, 15.03 + 6.41 ez 17.71 + 0.17 ANBIAY LA
aanudunia-ans liflanuuandrsiuadelvodan
(p>0.05) luszozian 1 Lfau wazdsy 2 anwmiite
6 & a A A & ' [

aserudlduFinaasls Jaranullunsa-ans winfiu 5.27
+ 0.01 Je1aUnka LAy 17.90 + 0.35 cP
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Table 3 NANIINAFELAMNAIAINIILARNIBATNY DS Lamﬁnuﬁﬁﬁmuw FUVDIRIIFNA Lﬁ(ﬂi@ ULﬁUq’?ﬁqm%Qﬁ@%ﬂ
(4 +2°C) gunniITiad (25 + 2°C) gunilEd (45 £ 2°C), uaz asnnTTauaauLin (heating-cooling cycling:
H/C)

Time period
Recipe State Physical chemistry
start 1 month 6 tests

Color Transparent yellow Transparent yellow -
412°C Viscosity (cP) 16.50+ 0.17 17.71+0.17 -
pH 5.24+0.01 5.88+0.06 -
Color Transparent yellow Transparent yellow -
25+2°C Viscosity (cP) 16.50+0.17 17.56+0.64 -
pH 5.24+0.01 5.82+0.04 -
1 Color Transparent yellow Transparent yellow -
45+2°C Viscosity (cP) 16.50+0.17 15.03+6.41 -
pH 5.24+0.01 5.82+0.02 -

Color Transparent yellow - Transparent yellow

Hic Viscosity (cP) 16.50+0.17 - 25.23+7.94*
pH 5.2410.01 - 6.22+0.14*

Color Transparent yellow Transparent yellow -
41+2°C Viscosity (cP) 17.90+0.35 28.23+8.03* -
pH 5.27+0.01 5.1410.02 -
Color Transparent yellow Transparent yellow -
25+2°C Viscosity (cP) 17.90+0.35 38.07+2.32* -
pH 5.27+0.01 5.6510.02 -
? Color Transparent yellow Transparent yellow -
45+2°C Viscosity (cP) 17.90+0.35 41.13+24.48* -
pH 5.27+0.01 6.95+0.04 -

Color Transparent yellow - Transparent yellow

H/C

Viscosity (cP)

17.90£0.35

36.83+15.80"

pH

5.27+0.01

7.15+0.02*

'ﬂé’amﬂmumsmaaummmﬁuﬁgnmgﬁ 25,
45, uaz 4 avenoaldos Lwaa 1 W@ew Jdranudn
n3a-613 lluanarsiuainelngfany (p>0.05) wana
ﬁﬁmﬁuﬁuamaﬁﬁmﬁwﬁm (p<0.05) LATNANIINQFDL
NAROUANNAIAMLLLTIGUADTIBUSAUAVLEU WU
ARINITNAFBUIIWIU 6 30U @150 1 waz 2 Mlians
Wasnulasasinaaimel uadanuniauazanuin
ﬂi@-@hdﬁLﬁu%uamdﬁﬁyéwﬁ@ (p<0.05) Wasaddnsu
f9uaadlu Table 3

Frrotuazayua

nnmiananadudnanliduasmaiansuiiannue
WA waziAauwnasudn anududu 250 lulasnu
daliaaans sroindoufisandinvesfiadatinnawyiniy

1:35 WUAINITANEATIEINTAIUNNITRNAFINRAANT
VAND UV D IS URLHANRARITRNARLILVBILAANS 3 THa

YSunmwadudnan lsauzasrIanaiau sy
ﬁﬂLLa:Lﬁﬂu’]d“N’]fﬂdﬂ’hLﬁmﬂ%k&ﬁ’]@ﬂ&lﬁ’]ﬁu lapUSunm
Wa'ﬁLLS‘EﬂmVlsﬁiwﬁvl@TﬁmwLLmﬂﬁwaﬁu&u%uagﬁu
pydlsznaumiialvaaiaudazaowug f93EmIaia
mweaudnanlsdesinauwinlwlewadudnanlsdaig
Qmauﬁ'ﬁa:mﬂﬁw iissnnwedudnaslseiiossisznau
va9%4 laavanda msldirauatiaazinlwiaduly (mycelia)
mauﬁﬂwadéhLLa:damgu%uﬁﬂﬁaﬁ'@waELL%ﬂmvli@T
panunlefine™ uananiimaiau 95 1WefiFud Lesuoa
whuanazneulsdneanunsrslinedudnanlsainng
u%qw%umﬁa%u”
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a & A A a 6 :ﬂl nl'
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v 1 a a = L3 = = a a =}
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AR P a_a X | o
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v a ) a 1 =
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SaszvasmIRianeVoians 3 Thaludandiuues
\Fadeinnawriiiy 1:35 §05% afas lawld Trolox
Wussnnaigin wan13Tuwuin ldssaianeusie
Iﬂlumimaaoﬁqw'ﬁfﬁma%a'émz‘lﬁt.nuvhﬁ'u Trolox
Lﬁam‘%ﬂmﬁﬁunw‘ﬁ‘ﬁmawafa‘mzﬁuﬂ‘%mmmsﬂﬁ:ﬂau
AuadnNIINVIFIINANLU WUINFIRNALAAWIITNAR
ﬂ'%mmmiﬂi:ﬂauﬂuaammﬁg{md’]Lﬁ@ﬂg%&@‘huaztﬁ@
w9 ui1aU ssenaanirawsiiUSuInesdn
ssfeunioiiadn sanalifignidueendiaduia El“?iq(ﬂ
(p<0.05) aﬂ"mvliﬁ@rmLﬁ@m\ﬁu@‘i']ﬁtm%%l,uﬂ’ﬁﬁmau;&a
darziauninAannyd (p<0.05) lasnauadfn IC_ 1T
muwmﬂivammw’l,umimuauuaamwuaami LEA
1%mmwﬂimmmiﬂimauwuaaﬂmadm@masum‘ﬂu
ﬂ‘%mmgaﬂ'j%ﬁmﬁ@'é‘u"l,&idaNa@iaﬂizﬁw‘ﬁmwmsﬁ’m
ABYNDRIE FanaTsiiamsiUsun s sisenay
Auadn3anar18813 Folin-Ciocaltue Jdainnafa Usunm
ﬂ"m'ﬁ@mLmﬁﬁiﬂvlﬁﬁNamn%\m‘%mmmﬁﬂ?ﬂau Auadn
LLamaiﬂamau L AN A (L-ascorbic acid) admaaawa
lﬂmmﬂm’;m@"l,@uumnmmmLﬂmn wanaNit
muml,awml,muwawsgLmuwlumsﬂsmaUWuaaﬂw
wandnaiu sansnsnalisUuuunMafiad fiseiudar
Ujnsenlduanananin S'f%amaLﬂuﬁﬂmmqmad%ﬁ@wm@
Tunsasatadsunmasdsznaufnainsin? doim
miﬁﬂLﬁaﬂmsaﬁcﬂLﬁ@Lﬁalﬂumamﬁmsﬁmamuﬁﬂwgq
Amiiin asafafiaasdasduszansainlunisdin
awaﬁai:ﬁﬁ LLazﬁﬂ‘%mmwafa‘u%nm"l,iﬁi'mguﬁa
ﬂi:'ﬁ‘ﬂ%mwhmimmwwju%ummﬁa@i”mﬁ?u NNy
\asdumsaiafawssudndysinmansszneuiuean

NAToRle

Development of antioxidant essence formulation from 593

Kummer (Pleurotus osttreatus (Fr.)) extract

l:l = a a U a v Q
g9 uﬂammmwiumsmuawaamzvlm@ 1sznauny
ﬂ'%mmwaﬁu%nm‘lm‘smﬁgd FIRNITRNNIZUN I G9
. o U s m Lo

dsudaly Iumm:wmiaﬂﬂLmﬁm}mmqmmua%a
a Alt:i A a a = [ nl A'

e Lmuﬂsmmwammﬂmvljmwmﬂq@ (p<0.05)
= 1 a A a a 3 o d'
w"l,ugﬂﬂmaan TasdSunmsnsznatRawIasuanlsle
fMSuSouifiouszning 3 uaz 5 wWesidud shninde
U53107) lasandasms iUl srugaInNaNIanaLAa
mqsu@‘i’]ﬁﬂﬁz%ﬂ%mwhmiﬁ’mawaaaizL‘ﬁUmﬁmﬁu
§13019337% Trolox wazidudSunmfianuisniinainy

ARAAITUA UL RLTUR A DN RNZRY

NNHAMINaFaLRUENTANIATNEAINTBY
ASULORLTUFNRNFITFNALAAUIITNG WUINATU 1
29 v |a o = ° ¢ = & ¥ @
FalfUSunammsanaiaussudn 3 wWesidud (dniin
dadIuna9) mm:aulumsﬁwm@iﬁuLamsnusfﬂ’rgd
RIMIININNTINEITY 2 1ia9nRaNNaIeINGlau el
anuunsa-anamanzdanSulinuRini Fanuniia
TRNNZEN UazANNRIa LU Rawul 8 9ra99NHI%AT
NAROUANUAIAINGUANT 25, 45, AT 4 BIFUTALTUF
LAz TRNYSI M vasEIEN AR WIITNG LT ® 5

f = &, 5 v 4 A o a . P
Wasibud (dhnindadsunes) ludu 2 nadaanuniia

A a o ¢ A . A
YaIianaaA et Waaewly 1 1Hen LWS’]::I&JLEIQR"IIEN
waﬁwﬁmmsnLﬁ@ﬁuﬁ:ﬁuimaqamaaﬁﬂ (hydration)
G‘fiammmﬁﬂimaqamauﬁwvﬁ WWadSuaassnaiian
a: 5 ' ¥ = s 6 dl v
VANTWEIFEINA LA LTI WD 1-2 FUanwLNole
hydration Lﬁﬂiﬂﬂauyirﬁ aNunitavasdiSuasINNIW
ARININRATLHZAT ﬁaﬁumﬂﬁuNﬁ@ﬁmﬁmmﬁnuéﬁﬁu
AN I RN FNVDILRAUIITUAIAITRANLRLINNTLAL
famnnfigeazdisdaszoziianlunmafivineld
N . ¥ o4 ;
NRAA NN ANVAIAIUINTY LToI91NNTIURE UMY R9
PpIA1ANNLUNTA-619 LLa:qm%Qﬁlumnﬁu%'ﬂm v
adungInadanIsaauIvaInafNa T liauniia
RIGHIRIEE!

F9t AEMERAMIEAARNLINIFAUITIN
Taglfinfowdwsinie uwasldmsatafauosudid
ﬂ%mmmiﬂizﬂauﬂuaaﬂmmeﬁqw’ﬁf‘l,uﬂﬁﬁmaum
BRIzt Lﬂwuamwmmmvl,ﬂams@aﬂamwamaauqm
NNTININWDU G LAY WawlunanToaiasosdand
seaugamwnya e am:mumimmwugamlﬁﬂum@
At Lﬁaamﬂwaal,uas"ﬁssmwﬁlﬂumjwm wodlues
ﬁﬁga@hLLa:ﬁﬂmuﬁaamﬂuqma’mmmLﬂ%ﬂaéﬂmaga
mu’i%’ﬂﬁmmmLﬂuLmea’Lumsﬂs:qﬂ@Tl,%aﬁaﬁ@mn
ﬁiiu*’malmzé’mq@]mﬁﬂﬁulﬁﬂ"ﬁwmumn“ﬁu



594  Lapatrada Mungmai, Mathukorn Sainakham,
Tammanoon Rungsang, Weeraya Preedalikit
nafnsnlszned

awuﬁ%’aﬁmamauqm ASLAFTANRAS WRINLNAE

WeAEN WAZgN AN FATLRZINA AT WBANLIFY

Wl SIRTUROIWA LLﬂ$nu€L%ﬂ’]§ﬂ@ﬂ a939ad

LONF1ID19DI

1.

10.

Kosmadaki MG, Gilchrest BA. The role of telomeres
in skin aging/photoaging. Micron. 2004 ; 35(3): 155-9.
Papakonstantinou E, Roth M, Karakiulakis G.
Hyaluronic acid: A key molecule in skin aging.
Dermatoendocrinol. 2012 Jun 21 ; 4(3).

Wu Y, Choi M-H, Li J, Yang H, Shin H-J. Mushroom
Cosmetics: The Present and Future. Cosmetics.
2016 Jul 8 ; 3(3):22.

Cheung LM, Cheung PCK, Ooi VEC. Antioxidant
activity and total phenolics of edible mushroom
extracts. Food Chem. 2003 May 1 ; 81(2): 249-55.
Ademola 10, Odeniran PO. Novel trypanocide
from an extract of Pleurotus sajor-caju against
Trypanosoma congolense. Pharm Biol. 2017 Jan 21
; 55(1): 132-8.

Kanagasabapathy G, Malek SNA, Kuppusamy UR,
Vikineswary S. Chemical composition and antioxidant
properties of extracts of fresh fruiting bodies of
Pleurotus sajor-caju (Fr.) singer. J Agric Food Chem.
2011 Mar 23 ; 59(6): 2618-26.

Finimundy TC, Gambato G, Fontana R, Camassola
M, Salvador M, Moura S, et al. Aqueous extracts of
Lentinula edodes and Pleurotus sajor-caju exhibit
high antioxidant capability and promising in vitro
antitumor activity. Nutr Res. 2013 Jan ; 33(1): 76-84.
Piska K, Sulkowska-Ziaja K, Muszyfiska B. Edible
mushroom pleurotus ostreatus (Oyster mushroom)-
Its dietary significance and biological activity. Acta
Sci Pol Hortorum Cultus. 2017 ; 16(1): 151-61.
Chiu WC, Yang HH, Chiang SC, Chou YX,
Yang HT. Auricularia polytricha aqueous extract
supplementation decreases hepatic lipid accumulation
and improves antioxidative status in animal model
of nonalcoholic fatty liver. Biomed. 2014 Jun 1 ;
4(2): 29-38.

Kesari M, Collge J. Studies on Phytochemical
Compounds and Antioxidant Potential of Auricularia
Auricula-Judae. Int J Pharm Sci Res. 2017 ; 8(8):
3508-15.

11.

12.

13.

14.

15.

16.

17.

19.

20.

21.

J Sci Technol MSU

He X, Wang X, Fang J, Chang Y, Ning N, Guo H,
et al. Polysaccharides in Grifola frondosa mushroom
and their health promoting properties: A review. Int
J Biol Macromol. 2017 Aug 1 ; 101: 910-21.
Kanlayavattanakul M, Lourith N. Biopolysaccharides
for Skin Hydrating Cosmetics. Polysaccharides. 2015
; 1867-92.

Masuko T, Minami A, lwasaki N, Majima T, Nishimura
S-l, Lee YC. Carbohydrate analysis by a phenol-
sulfuric acid method in microplate format. Anal
Biochem. 2005 Apr ; 339(1): 69-72.

Bhatti M, Kamboj A, Saluja AK. Spectrophotometric
estimation of total polysaccharides in Kalanchoe
pinnatum and Kalanchoe crenata. Int J Pharm Pharm
Sci. 2013 ; 5(2): 40-1.

Xi X, Wei X, Wang Y, Chu Q, Xiao J. Determination of
tea polysaccharides in Camellia sinensis by a modified
phenol-sulfuric acid method. Vol. 62, Archives of
Biological Sciences. 2010. p. 669-76.

Khaskheli SG, Zheng W, Sheikh SA, Khaskheli
AA, Liu Y, Soomro AH, et al. Characterization of
Auricularia auricula polysaccharides and its
antioxidant properties in fresh and pickled product.
Int J Biol Macromol. 2015 Nov ; 81: 387-95.
Livingston DP. Fructan Precipitation from a Water/
Ethanol Extract of Oats and Barley. Plant Physiol.
1990 Mar ; 92(3): 767-9.

Barros L, Falcao S, Baptista P, Freire C, Vilas-Boas
M, Ferreira ICFR. Antioxidant activity of Agaricus
sp. mushrooms by chemical, biochemical and
electrochemical assays. Food Chem. 2008 Nov 1 ;
111(1): 61-6.

Ikay Koca AKI, Gengcelep H. Antioxidant Properties
of Wild Edible Mushrooms. J Food Process Technol.
2011 ; 02(06).

Hirano R, Sasamoto W, Matsumoto A, Itakura H,
Igarashi O, Kondo K. Antioxidant ability of various
flavonoids against DPPH radicals and LDL oxidation.
J Nutr Sci Vitaminol (Tokyo). 2001 Jun 21 ; 47(5):
357-62.

Djordjevic TM, Siler-Marinkovic SS, Dimitrijevic-
Brankovic Sl. Antioxidant Activity and Total Phenolic
Content in Some Cereals and Legumes. Int J Food
Prop. 2011 Jun 2 ; 14(1): 175-84.





