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This research aimed to study the effect of hot-water extraction time (0, 4,
8 and 12 h) at 95°C on physicochemical properties, antioxidant activity and
functional properties of Pleurotus sajor-caju extracts. Prolonged heating time
resulted in an increase in %yield (18.77-24.73%), salinity (3.00-4.00%), total
soluble solids content (3.57-4.70°Brix), b* value (-0.07-0.44), total phenolics
content (50.48-57.64 mg GAE/100g), and DPPH-based antioxidant activity
(14.34-15.34 mg GAE/100g) of Pleurotus sajor-caju aqueous extracts (p £ 0.05).
On the other hand, prolonged heating time resulted in decreased water
solubility at pH 7 and 11 (88.00 to 68.67%, and 65.33 to 35.00%, respectively)
as well as emulsion stability (24.33 to 16.67%) of the extracts (p < 0.05). At
4-h heating time, the degree of hydrolysis of the extract was the highest
(45.69%); beyond this time such a degree decreased and remained at 30.12-
30.22%. The maximum protein content was observed (486.93 pg/ml) at 8-h
heating time. All the extracts did not exhibit any foam formation capability.
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sAnuzisidld waztieanseAUABLIALNDTeA
ludendnde [5-6] TUsAuNA¥dAMAIMIS
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2.2 MSAATHENUANISLATnIEAIN
AnsgrimnuALvessiegsansana lagly
Salinity Refractometer (RHS-28 ATC, Uszinelng)
AsziUsinameuditazaneldludiaagae
1309 Refractometer (PAL-1 Atago, Usene
J) Ansesirnuidunsa-ansfeiedesiniies
(PH 33 LAQUA Series, Uizmmﬁﬁu) WAEIATIEN
Addei3aeInd (Spectrophotometer Konica
Minolta Color, CM3600A, Uszinadiju) Tasns
lamegvansannasluminyiiaginisiasien
fhogsitgumniviesiianeisegnsas 3 4
IAsrsEAUNSERelaeis Trichloroacetic
Acid (TAC) finlUasisued Flavia and Maria [20]
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weTldAuduna 2 uit winhluvumies
feLA3evUIIB (MIKRO 200/200R/220R)
AEA 3,000 x ¢ 1unan 10 und anduthan
AaeuTunalusauneIsinalUasn Lowry
wazALY [19] wazmuIMmLaNnIsT (2)

Pinalisiundsmnmstiandan TAC

)xloo 2)

sAuMadeUsMY (ﬁmﬂ:) = (U%mm’[ﬂiﬁwnaqmiwﬁmn“hﬂﬁm“ﬂﬁﬂauw’m TAC.

dmuniesziviinalusiumeisfisaudas
0 Lowry uagamdy [19] Tnatius @awgs 1
lulAsans wazideansietindu 100 lulasans
mndlnansaranelusiuiidenud 5 lulasans
Wuansazae Alkali Copper Usuns 5 Uadang
waulidniunaeseislitonmgivondunm 10
W9 ANENsazae Folin-Ciocalteu’s Reagent
USinas 0.5 fadans wanlvdnfuuasseialid
aamiveadunal 30 i diluinAganduuas
frnuemadu 750 ululwns feLa3ed Visible
Spectrophotometer (Libra S11 Biochrom, USA)

2.3 MTIATIRNAINTTUMTAUOYYADATE
2.3.1 MSEANAGITINNTAAUISAN
1U1A70879 20 Hadnsu LANLENIUDE
ANUNTUSDEaY 80 USues 80 faaans nau
pauunan 10 wil wanhlunsesnunseane
N899 Whatman wes 1 aglaaisanndinsuu
Wesgifanssunisiueyyadasesoly
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F19819UINMT 0.3 aaanT Naiu Folin-Ciocalteu’s

Phenol Reagent U311¢13 1.5 1adans hx ansazane
lwAguASuslunANINTY Sogag 7.5 USuns
1.2 finddns senslifigmpfivedudiia wiu 30
17l farnsganausasiinameniedu 765 uiluims
#e 1309 Visible Spectrophotometer (Libra S11
Biochrom, USA) iigufiunsnwlanasgiu ansagane
nsnunadnuarsisnululiadniuauyavense
WNadN#e 100 NFUYDIAI0E19 (Mg GAE/100g)

233 mwanansalumsiduasiueyyadsse
Anuansalunsua sinueyyadass
AT1ERLALTD 2,2-Diphenyl-1Picrylhydrazyl
(DPPH) AnLUa93591n Wu uazaady [22] IneTius
A5anAAINAIDENA 1 Uaddns Winansazane DPPH
ANULLT 0.6 Tadluans Usunag 4 Haddns iy
Tluiifinduna 30 il wazinAinisaaniuuas
fiauemadu 515 wuiluwuns fewa3ed Visible
Spectrophotometer (Libra S11 Biochrom, USA)
WU WALUAUNTINUINTFIUATALAIENTA LNAEN
wars18911UU mg GAE/100g

2.4 MyazauT R vng
2.4.1 auUAnTsazany

AasgiauvanITasatulne 3oy
ARLUA91N Phongthai azanue [23] vinnsazane
fhogansatinaninunaiitludndulilaan
dutuferas 0.3 Whndndousinmg) uwddn
ansavarufiegns 1 Sadans Usu pHlu 7 uay
11 meansazangluinedlansenlen anududy 1
Tuan§ Ufusinasaniineliils 5 fadans fed
ﬂé'“uLLazﬁﬂUﬁjuLﬁmﬁwLﬂ‘%'aqmgum"ﬁlm (MIKRO
200/200R/220R) A131t57 3,000 x g tunan 5
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)x100 (3)

maseane (Sauaz) = ( ————
FE———
2.4.2 audAnnsdui
Answiautinsgunilamstaegng
ansafnainifinunei 0.25 n$u antufuinndu
25 fiaddns uarUdesiisligumndveaduna
15 Wt weyn 5 Wit nthuhludunisse
LA DIVBULTIES (MIKRO 200/200R/220R) Asis)
3,000 x g \UuLaan 20 wdl MATUALIANNS
Guidufesarnuaunsi (@) lngldBfidaudas
91N Phongthai iy Aguy [23]

v Y s iminaznawnsimauniog
maduih (Feuaz) = ( )xlOO (4)

winaI0tnN TR

2.4.3 AUAYRIVDIDUATU

NATIERAUTAAIUAIFIVBIDAATY
Tngld357dnuUasan Cao uasamey [24] W3ey
feg1eansannaniauainusng 10 Haaans
Bahdudmies 2.5 fadans wanlvdniugae
wiedlaludluwes (T18, Malaysia) finnusa
10,000 x g uan 1 wit figaumniivies ilelsk
Andfadu st ludumieed 3,000 x g 1Ty
an 5 Uil SUSunnsssaduiiAnTy wasda
AuELN157 (5)

o Ae o fu USunasansazanpdiatiu
amnunsdasdiati (Saea:) = (—) x100 (5)

USinasnacmeninae

2.4.4 A2UAIRIVDILNY

AATeraNUAnINUAIRIve L lng Ty
ANPALUaI91N Cao hazAe [24] W38UAIDEN
USums 10 Hadans Julmnalnusmemsaelalud
lues (T18, Malaysia) A2131157 10,000 x g U
1 u¥ Ngaumivies TnUSunsvieanindu wag
° P
ATUIUMNAUNITN (6)

YsinasTlafifindn ) x100 (6

Anuagdazadlia (i"aua:) = (—
UINasaazaenInae

2.5 MIIATIZANGEDH
£ 1 ! a ! a
ToyanantluAnade = duleauu
iaspnhdeyaunuSeuiiguauuaneing agnsll
HodAgnada lagdiasizraulususiu
(Analysis of Variance, ANOVA) lag W3guLiigu
Aadulaedd Duncan’s New Multiple Range
Tests MIsgAUANTOLIUITOBAY 95

3. NANNSIVYUATIATINE
3.1 gUUANIUATNIEATNVBIENTENARNNLIA
U
dethiiaunsiangesfetiheuiigamnd
95 saFwaldud Wil 0, 4, 8 uay 12 F7lua wu
natlunsananlgauseulinanaUsinuNanas
o %Yield MuLAY Lay Usinawesiefiazans
T l@vavuavesansadnainmaunein egnadl
Toddn19ada (p<0.05) Fauandlumised 1
denanlunsataiiutudu 12 $2lua viildans
afnniauneihivSnamananiuiuaintos
av 18.77 Wudesay 24.73 Anuduiiuduan
Sovaz 3.00 uSoras 4.00 uasUsuaweudd
avangluhldmuaiauiy 3.57 ssudng Wy
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4.70 9aANUSNY PINANISNAAD LA dDAARDINU
N15ANYIUBY Tontibout kazAME [16] WUIWLB
nanlunsadaiiuu vnlvUsunaeudaiazaney

79

Tuthlsisnusvadldsiulalastaian Adasainwia
VNOULALLTIAUIITULNLUY

AN5197 1 autRviaadinien nveavinusinianaiettSauluaiseiu

natlunsana e R GIGT] ALLAL Vinamwendsiiavaneluh
(#la) (%Yield) ($ouaz) e (Brix)
0 18.77 £ 0.25¢ 3.00 + 0.00° 3.57 + 0.05°
a 20.52 + 0.00° 3.00 + 0.00¢ 3.90 + 0.00°
8 24.56 + 0.89° 3.40 + 0.00° 4.67 £ 0.17*
12 24.73 + 0.86° 4.00 + 0.00° 4.70 £ 0.16°

NN : *>C HIgnuyINLanAiukandsrnadelinnuuanasivegildudAyneada (p<0.05)

9nM5991 2 W panlumsataseauseu
laifinaraaanudunsn-nng (6.54-6.56) And L*
(ANEIN) (33.98-34.81) wavAd o* (Alen-d
wAg) (-0.52 54 -0.60) YosasaAnAINARLITN
ag19ltedAYN9EdA (p>0.05) willnasaaad
b* (EGu-Amdes) vesansatmaninuiein
pgafitiudAyn1eadn (p<0.05) Tnawloldinm
Tunisafmunuiy vnlvieddiamdeanniu
(-0.07-0.44) st4d] oraiilosunanauSeuvinly
\AnUFATeN Liaan$n (Maillard Reaction) daudu
Ufnsernsiindiianadilaildieules (Non-
Enzymatic Browning Reaction) MliAnansd
danatussunanssuaunsatainaasnudey
[25] 95U 1 (n) nudh egesauda 8 Falus
Usinalusiuvesansatnaindinunein disidy
agaifloe9n 166.62 ug/ml iy 486.93 ug/ml
wazdlonalunsatniutudy 12 dlus ¥
TrUsinalusiuanaadiu 419.74 pg/ml drugui
1 (@) wu dlonalumsadaiauduain 2 49l

I n'J o ¥ [ ] a' d’{ v
W 4 9alus v lrsgaunisgaeiuiuannssuay
13.53 Wudesay 45.69 270U sEauUNISHaY
LaNAIN 8 VILUG warAIN 12 T7lus Goeay
30.12-30.22) AMUANU NANISNAABINAILTD
=1 = Y 1 =1 =3
Weudealanunisgeslusaulalaslaananniiie
& o+ X o o ¢
Y1953 WinknFe wazwinvaualgeuluiuUuy
FedlseAunisenesauay 25.75-46.54 [17] faju
nsaialaensiviauseu Wudnndenuialu
MsPsansavuaINMseulellunistasaans
1Ushu waztivandamnsiinasivainnisly
aswadilunistesaansle

3.2 NANANTINNTATUDYLADETLVDIENTENA
NLRAUISH
Uainnansusznaufluedniiovan uazenn
anunsalumsiluansinueyyadasslae 35 DPPH
vasansartaaniiaunsih fatadaethioulunan
fisnafiu uanaaguil 2 wui1 nanduasefanssy
msinueyadaszssansainninusinlngile
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P ! I3 ! A < A o v Y v @
N1379N 2 F’]'W’n']llLUuﬂiﬂ-ﬂ'\QLLa%ﬂﬁlasanLwﬂuqﬁﬂqwaﬂﬂﬂ'gﬂu’ﬁauiuwaqmqQﬂu

nalunsana ) , )
o pH™ And L and g Ad b*
(F1a19)
0 6.54 + 0.02 34.54 + 0.34 -0.52 £ 0.06 -0.07 + 0.04¢
4 6.56 + 0.00 33.98 + 0.54 -0.59 + 0.07 -0.32 + 0.05°
8 6.56 + 0.01 34.78 + 0.28 -0.56 + 0.04 0.44 + 0.09°
12 6.54 + 0.02 34.81 +0.43 -0.60 + 0.09 0.42 + 0.07°

' P

U : >0 FInyILANANiuLandsrnadeinnuwaneiuegilidudAyn1eada (p<0.05)

ns wansdeAedeluinnuLanansiuag1elle

600.00

500.00

v

WSanmlusfn (ug/mi)
N w
s 8

o

LAUNTYDY (FDYUAY)

sUN
Y

80.00

400.00
100.00 l
0.00 -~ T T T
0 4 8 12

e (B21a9)

n)

o o

50.00 -

40.00 -+

30.00 -

20.00 -~

10.00 -

dAyn19add (p>0.05)

|

0 4 8 12

a8 (32149)

(1)

1 (n) Ysuaulusiunay (v) sedunsgeevaadinuraiiiainsietindeu

40.00

60.00 /___I

20.00

Phenol (mg GAE/100g)

0.00

4 8

181 (Fala)

M)

12

18.00
15.00
12.00
9.00
6.00
3.00
0.00

DPPH (mg GAE/100g)

0 4 8 12

a0 (Bala)

(2)

JUT 2 (n) Ysnasansuseneuiluedniiauauag (v) avuanmnsalunisiliuansinueuyadasy (OPPH)

< A o v )
YBWAAUIIHNATAAIL U5 DU
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nanlunslirudewdistuain 0y 12 42 Tua
Usunaansuseneuilueaniiouniiuud iy
Fudnten 910 50.48 mg GAE/100g t{u 57.64
me GAE/100g hagmnuanansalunisiluasinu
auyadaselaeds DPPH w83a15ainaIniin
weiufisTudntosan 14.36 me GAE/100g
1538 mg GAE/100g Wailonatiionnainans
wanuadludinunseih fduansindiueaiiazane
1 (Water-Soluble Polyphenols) gnarnaana
dlelsunnudou wudeatunansnudiseay
1 Gnawudululunivsinamnniudioudly
v¥ouunty [26] uazileutnenualuiidou
71 95 perwadauuTy asyi SN aEsUsE
neuTlueanNTmuA wazAuasalunsuans
Fueyyadassiiau [27)

3.3 wasuUABihiivesansafnaniin
ekl
nalumsanadeiheuiignmai 95 asen
wadua Snasiensazanstvesasartafinuiaiin

o w a

7l pH 7 wae 11 egefitudfynneadn (p<0.05)

FankandlumnIs19n 3 Wananlunsadmiuadudu
12 92lus vilrldsauluansadaannuiinunaning
auUAn1Tazauun pH 7 waz 11 anasainioeas
88.00 1Wudeuay 68.67 wazaniavas 64.67-65.33
WuSewaz 35.00 suasu kazwuInaudRnng
QOJ ‘NI a0 U va n0/ ‘NI
azaeuyl pH 7 Anannninautinisazangund
dl’ wAa ’oj [ wady d'
pH 11 FsauiRveanisazansunuaniiiuguy
ARy LWesINTiNanaNTRDUe WU n1LAALN
A av W & v = A A I
warn1sindatu L udu wWielushudlvuaanad
PIDANITAANUAT AINUAIUITOMNITALAYVDY
TUshuagiiadu uiluan1ienile pH Avsegs
19 Isoelectric Point (pl) lUsAuazULanIUsZ]
UINYIDAUAUAIAU YN AAIUITONTLINYA
agfluasazansld nsavarevedusiiuaziani
~ A Ao
30 pl e nlusauliTiuUsEuInuasUsygay

&

aelulaanawiniu inlaszaavsiiawiniuaud

e

FlAlUsAUARNISAARENOY [28] weanani
fanuin ansanmaninusinalenuseulad
auURlumsAnlng wazanuasivedlnaduses
az 0.00 luynnegnaivhnvmaaey (A5l 3)
FamsiAalnuvaslushiy fosansnsainuduiidy

A1519% 3 auURBAveinuinanaceirSauluasaiu

nanlunsata | msazanetindl pH 7 | nsasaneviii pH 11 sl
(F7Ta9) (3ovaz) (3ovaz) (5ovaz)

0 88.00 + 3.97 64.67 + 2.81° 0.00 + 0.00

q 82.33 + 5.32% 65.33 + 2.87 0.00 + 0.00

8 75.33 + 2.05b 50.33 + 2.57° 0.00 + 0.00

12 68.67 + 2.53¢ 35.00 + 2.26° 0.00 + 0.00

NUBLAA) : 20 FagnuInuansTuLansfsrRfeiinnuuansiuag 1 litdud Ayn9aia (p<0.05)

= a = o I Av o w aa
ns LLaﬂﬂﬂﬁﬂqLQaﬂiﬂﬂJﬂ’gqmLLmﬂmqﬂﬂu@87\11]1483']?]@1/]']\73@@ (p>005)
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114 9 uazudeusasanefianansadnifiuenniald
N3UT 1 () nsarnansarpaniiauneiideniy
JowrhnlusAugndesamelngsgriunsdesaany
dintuidenay 45.69 dlessiunsteniiutiu vl
msiAnlvlanas ilesanmsgenvililusiugnii
Ihduuulndaneduas egndlsfiony fsenunsiin
Triu lulusiulelaslaiananndaas [29] uasignln
(Chickpea) [30] usnaninu deseiunmsedos
it rlFenunshuesiuanlysiu Rapeseed
fuultuanas [31] msdes Wiaulelaslawami
annsalFulpsaudanisiinlvuvedlusiuain
519717 [23] wazUantamdesle [32] anuauise
Tunsielesazunnanefunueinvedtusiu 9
TWshuandiv Snagliausinisifaresiivesndy
WsAuanlam iemnlivuseneuielusiu
yaneriefiileudangugs ieideanimazanansa
sushfurnaznewilvresiiistuiansieen
uazasild [33] audfnnsduinvesansatnues
Waunsidisnunsatadonnuieu wansissy
7l 3 (n) wu dlevhnsatadetihfeu 95 e
wadea Hunan 4 Falus audinsdiniwesensardn

100.00 -

80.00 -

60.00 -
40.00 -~
20.00 —] I
0.00 - T T T
0 4 8 12

1281 (B2la)

(Fouaz)

[
o

b 3
[ EDEYTY]

voudnunsiindudosas 47.33 TndiAestuiinan
Budu Gowaz 46.00) uaziiloataidunan 8 42lus
v lilandinsduiigefian (Govay 79.67)
esanulnaiifauadnas 9z lonizable
Amino Acid tag Carboxylic Group W Vil
antAnisveuthwedlusiugetu [34] Tusiudid
Amsguianniangandmiuni ity
wanSusiuned vilsiasannisgaydeimiinan
Auduimely egdlsAnnunisgeslusauly
seufiguAuluazyililusiugy delaseained
annsafiuinilinnely wasvinliaudRvesnis
azmaLﬂﬂlmﬁsummﬁﬂqa%mmu [9, 23] mﬂgﬂﬁ
3 (9) dlonanlunsaagierudeuiiaiuain 0
Hu 12 s Fldansatmveadaunsihiian
AsveIdtatuanasanieuay 24.33 \WuSeeay
16.67 WeAuiifivuelnanalnyuasiiautfazans
htios sindmaremuaunsalunisiindsiady
Igos [32] sauiansgeslusiulussdugann
Vull avdwaldereautinisuddadlniess
17 [29, 31]

30.00 ~

?)

25.00 -+

b
J98a

20.00 -+

(

BEGEN

15.00 -+
10.00 -

a o

5.00 -

0.00 -

0 4 8 12
181 (1)

JUT 3 (n) aud@nisguinuag (v) madudliatureaiinusihfiatiafmeiniou
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4. d3d
msafaiaunsideindeuiinaneau s
MAAINIEAIN ASATUBYYADATY UazaudR
Banthiiunsusennsvesansatnanndiauiadia
Tnelonarlunisatndevfeudndy il
USinaunandn mnsiy USinamesudefiazans
Tudlgfmun fad b* Usunaansusynouiiue

dnviavun AuaRnsatunsluansinuayya
daselneds DPPH ¥99a15annanNinun 9Ly

Re

1 IS

YuodalidedAyeana (p<0.05) walinayvinli
auUFnisazaneinf pH 7 wag 11 LagAIuAge
YoidNatuanaseLNLtYE AL IEnA (p<0.05)
wanuImatlunisanalufinaseaininuiu
! A ! 1A a A
ATA-ANS ANE L* (AUEING) kazAd a* (@en-
Aun) vosansannaniinusinegslitduddgs
aii (p>0.05) uananilnudn Usunaulusiugsan

al

finmsafin 8 $3lu3 (486.93 pg/ml) drunisadn

al

7 4 Flus vlvlassAunisdesasiign (Sevas
45.69) waghinuantRlunisiinlnueansans
NPT MnauTRFINa1IVeIEITATRN
] A v o v Y °
WinuainAleannisatasetndeu a19unly
Uszgndldlundnsimneimsiioasulusiu s
¢ P A £ ~ = ~
aansldluansiasugmsnisdinimdusImisiie
guamla
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W Ingnaenalulagsvinagssagil Useind
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9115 AMEWALUlABNTNYATUALEAAINTTY
AT UNNINEREMALULAETIYNIARAITIUYH

6. LONETB9DY

1. Chirinang, P. and Intarapichet, K., 2009,
“Amino Acids and Antioxidant Properties of
The Oyster Mushrooms, Pleurotus ostreatus
and Pleurotus sajor-caju,” Science Asia, 35,
pp. 326-333.

2. Kanagasabapathy, G., Malek, S.N.,
Kuppusamy, U.R. and Vikineswary, S., 2011,
“Chemical Composition and Antioxidant
Properties of Extracts of Fresh Fruiting Bodies
of Pleurotus sajor-caju (Fr.) Singer,” Journal
of Agricultural and Food Chemistry, 59, pp.
2618-2626.

3. Patel, Y., Naraian, R. and Singh, V.K., 2012,
“Medicinal Properties of Pleurotus Species
(Oyster Mushroom): A Review,” World Journal
of Fungal and Plant Biology, 3, pp. 1-12.

4. Manzi, P. and Pizzoferrato L., 2000,
“Beta-Glucans in Edible Mushrooms,” Food
Chemistry, 68 (3), pp. 315-318.

5. Aida, F.M.N.A., Shuhaimi, M., Yazid, M. and
Maaruf, A.G., 2009, Mushroom as a Potential
Source of Prebiotics: A Review,” Trends in Food
Science and Technology, 20, pp. 567-575.

6. Bashir, KM.I. and Choi, J.S., 2017, “Clinical
and Physiological Perspectives of BGlucans:
The Past, Present, and Future,” International
Journal of Molecular Sciences, 18 (9), 1906, pp.
1-48.

7. Chardigny, J.M. and Walrand, S., 2016,
“Plant Protein for Food: Opportunities and

Bottlenecks,” Oilseeds & Fats Crops and



84

Lipids, 23 (4), pp. 1-6.

8. Richter, C.K,, Skulas-Ray, A.C., Champagne,
C.M. and Kris-Etherton, P.M., 2015, “Plant Protein
and Animal Proteins: Do They Differentially
Affect Cardiovascular Disease Risk?,” Advances
in Nutrition, 13 (6), pp. 712-728.

9. Panyoyai, N., 2020, “Plant-based Proteins:
Nutrition, Structure, Functionality, and Applications
in Food Industry,” Rajabhat Agriculture Journal,

19 (1), pp. 61-69. (In Thai)

10. Carbonaro, M., Maselli, P. and Nucara,
A., 2012, “Relationship between Digestibility
and Secondary Structure of Raw and Thermally
Treated Legume Proteins: A Fourier Transform
Infrared (FT-IR) Spectroscopic Study,” Amino
acids, 43 (2), pp. 911-921.

11. Joye, I., 2019, “Protein Digestibility of
Cereal Products,” Foods, 8 (6), 199, pp. 1-14.

12. Severin, S. and Xia, W.S., 2006, “Enzymatic
Hydrolysis of Whey Proteins by Two Different
Proteases and Their Effect on The Functional
Properties of Resulting Protein Hydrolysates,”
Journal of Food Biochemistry, 30 (1), pp. 77-97.

13. Vanga, S.K. and Raghavan, V., 2017,
“Processing Effects on Tree Nut Allergens:
A Review,” Critical Reviews in Food Science
and Nutrition, 57, pp. 3794-3806.

14. Haard, N.F., 2001, “Enzymic Modification
Proteins in Food Systems,” pp. 155-190, in Z.E.
Sikorski (Eds.) Chemical and Functional Properties

of Food Proteins, CRC Press, Boca Raton.

M5EATIVUAIAILT 15, TN 45 aTual 1 unsrAu-Junau 2565

15. Pasupuleti, V.K. and Braun, S., 2010,
"State of The Art Manufacturing of Protein
Hydrolysates,” pp. 11-32, Protein Hydrolysates
in Biotechnology, Springer Dordrecht Heidelberg,
New York, USA.

16. Tontibout, P., Laohakunijit, N., Kerdchoechuen,
O. and Banjonsinsiri, P., 2009, “Characterization
of Mushroom Protein Hydrolysate Hydrolyzed
by Hot Water Use as Flavoring Agent,”
Agricultural Science Journal, 40 (3), pp. 233-
236. (In Thai)

17. Banjongsinsiri. P, Pasakawee, K., Noojuy,
N., Taksima, T. and Rodsuwan, U., 2016,
“Production of Mushroom Protein Hydrolysates
by Enzymatic Hydrolysis and Their Physicochemical
Properties,” Food and Applied Bioscience
Journal, 4 (3), pp. 161-170.

18. Thongimpong, P., Laohakunjit, N. and
Kerdchoechuen, O., 2016, Antioxidant and
Functional Properties of Extracted Sunflower
Proteins by Bromelain and Flavourzyme®,”
KMUTT Research and Development Journal,
39 (4), pp. 565-583. (In Thai)

19. Lowry, O.H., Rosebrough, N.J., Farr, A.L.
and Randall, R.J., 1951, “Protein Measurement
with The Folin-Phenol Reagent,” Journal of
Biological Chemistry, 193, pp. 265-275.

20. Flavia, M.N. and Maria, A., 1998, “Production
and Characterization of Enzymatic Hydrolysate
from Soy Protein Isolate,” Food Science and
Technology, 31, pp. 624-631.



MIATIVeLaTIAILT 15, TN 45 aUuil 1 UnsAN-Sunnu 2565 85

21. Lim, Y.Y., Lim, T.T. and Tee, J.J., 2007,
“Antioxidant Properties of Several Tropical
Fruits: A Comparative Study,” Food Chemistry,
103 (3), pp. 1003-1008.

22. Wu, L.C., Hsu, HW., Chen, Y.C., Chiu,
C.C, Lin,Y.l.and Ho, J.AA., 2006, “Antioxidant
and Antiproliferative Activities of Red Pitaya,”
Food Chemistry, 95 (2), pp. 319-327.

23. Phongthai, S., Lim, S.T. and Rawdkuen,
S, 2016, “Optimization of Microwave-Assisted
Extraction of Rice Bran Protein and Its
Hydrolysates Properties,” Journal of Cereal
Science, 70, pp. 146-154.

24. Cao, X., Wen, H., Li, C. and Gu, Z., 2009,
“Differences in Functional Properties and
Biochemical Characteristics of Congenetic
Rice Proteins,” Journal of Cereal Science,
50, pp. 184-189.

25. Roncero-Ramos, ., Mendiola-Lanao, M.,
Pé rez-Clavijo, M. and Delgado-Andrade, C.,
2017, “Effect of Different Cooking Methods
on Nutritional Value and Antioxidant Activity
of Cultivated Mushrooms,” International
Journal of Food Sciences and Nutrition, 68
(3), pp. 287-297.

26. Rehman, S.U., Almas, K., Shahzadi, N.,
Bhatti N. and Saleem. A., 2002, “Effect of Time
and Temperature on Infusion of Tannins from
Commercial Brands of Tea,” International
Journal of Agriculture and Biology, 4, pp.
285-287.

27. Liaotrakoon W. and Liaotrakoon, V., 2019,
“Antioxidative Properties of White and Red
Flowered Agathi (Sesbania grandiflora) Tea
and Tea Extracts,” Walailak Journal Science
and Technology, 16 (11), pp. 831-839.

28.Yeom, H.J., Lee, E.H., Ha, M.S., Ha, S.D. and
Bae, D.H, 2010, “Production and Physicochemical
Properties of Rice Bran Protein Isolates Prepared
with Autoclaving and Enzymatic Hydrolysis,”
Journal of the Korean Society for Applied
Biological Chemistry, 53 (1), pp. 62-70.

29. Jamdar, S., Rajalakshmi, V., Pednekar, M.,
Juan, F., Yardi, V. and Sharma, A, 2010, “Influence
of Degree of Hydrolysis on Functional Properties,
Antioxidant Activity and ACE Inhibitory Activity
of Peanut Protein Hydrolysate,” Food Chemistry,
121 (1), pp. 178-184.

30. Yust, M.D.M., Pedroche, J., Millan-Linares,
M.D.C., Alcaide-Hidalgo, J.M. and Millan, F., 2010,
“Improvement of Functional Properties of
Chickpea Proteins by Hydrolysis with Immobilised
Alcalase,” Food Chemistry, 122, pp. 1212-1217.

31.Chabanon,G.,Chevalot, |.,Framboisier, X.,Chenu,
S.and Marg, |, 2007, “Hydrolysis of Rapeseed
Protein Isolates: Kinetics, Characterization
and Functional Properties of Hydrolysates,”
Process Biochemistry, 42 (10), pp. 1419-1428.



86 M5EATIVUAIAILT 15, TN 45 aTual 1 unsrAu-Junau 2565

32. Klompong, V., Benjakul, S., Kantachote,
D. and Shahidi, F, 2007, “Antioxidative Activity
and Functional Properties of Protein Hydrolysate
of Yellow Stripe Trevally (Selaroides leptolepis)
as Influenced by The Degree of Hydrolysis
and Enzyme Type,” Food chemistry, 102 (4),
pp. 1317-1327.

33. Chindapan, R., 2004, “Food Foam,”
Journal of Food Technology, Siam University,”
1, pp. 12-16. (In Thai)

34. He, S., Franco, C. and Zhang, W, 2013,
“Functions, Applications and Production of
Protein Hydrolysates from Fish Processing Co-
Products (FPCP),” Food Research International,
50 (1), pp. 289-297.



