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Effect of Foaming Reagents on Physical, Chemical and Bioactive Compounds of

Instant Riceberry water Beverage Powder
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ABSTRACT

Product development of the instant riceberry water beverage powder produced by foam mat dryting method
was aimed to study an effect of foaming agents on physical, chemical and bioactive compounds by using 2 foaming
reagents of egg albumin (EA) and methocel (MC) at 2.5, 3.0 and 3.5% as well as the mixed egg albumin with
methocel (EA: MC) at the ratio of 1:1 (by weight). The results showed that 2.5% EA as a foaming agent showed
better stability and dissolution properties than others. Also, 2.5% EA showed higher results in anthocyanin, phenolic
compounds, and antioxidants by DPPH+ and ABTS+ of 4.88+2.29 mg/L, 4.66+0.03 mg Gallic eq./100g, 9.24+0.31
mg Trolox eq./g, 1.20+0.01 mg Trolox eq./g. According to the results of this study, it was recommended that using
2.5% EA as a foaming reagent may suitable for getting higher bioactive compound in the instant riceberry powder

drink.
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4 { ! ' (") g’l ar d
(Overrun) g4 tHo3910 TuATMANUrLMHUANTUeRlauves Tulianuawse lumsdueinia 13l

Wau'l811n (Karim 18 Wai, 1999) 113199 1
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U 3 U 1 1 = = = a Y A o %’ F) 4
aanuilunsaaeglumsig 6.24 149 6.85 (195199 2) Faansoeturena lan et waimdlsd
~ %’ [l I 1 [ 1 a v o %’ U A ?,’ 9 4
wesuazaiwaziamanuilunsaaeezeglugiufernunuiinlar (pH 6.4-7.4) tileeninwaiiteniig lsd
~ 12 A I a [ = v o 1 a 3 A ‘91/)
wes luiasniianuilunsaduas e wuderduiualsavewdanazats IaNarua (Total solids: TS)
woally EA, EAMC uwag MC Usumadesas 2.5, 3.0 uaz 3.5 Isanuuanannuedeiiisdidyniana
A ' 2 2 A 2 " ' o . 2 f
(p<0.05) (m15137 2) Tasdiar)Sumvesuiahazateldnauasglugie 2.0 fv 3.5 *Brix Uswmnnusu
U =3 %’ a %’ 4 A =1
(Moisture content) ttazA1USuanivass 1ue11s (Water activity: A ) 0011191 lsduesnutSsuiiouwna
1 A A =Y <3 1 s =y ¥ 1
M9 EA, MC tag EA:MC Midnluilsinadesay 2.5, 3.0 uag 3.5 a2ifiud1 MC Ta1l5uannusuninni
A ?;'/ = a YA o 3 = o A o
EA iioanninluduaeumsd Iuves MC Trluinldianvuzitlunesazidoauaz gngusiiuun ieriieon
: Ao A . v D) ¥ v P
MNAPUFUIIEMAMeueniinuruge daraliemaumsmd U luTuanaveuimida lsduesine 39
° 9] A o ] Y a a A o =< a Y a a
mldmanshainaisnelfa Ty MC ManmsgaanuiundusmdafSnaivass luemis (e3aswazas,

2554)

q' wa = ' 3 9 J A
MTNN 2 AUTNUANNNYNIN LmJ‘llENZ’ﬂﬁﬂﬂIWN1UNQN1%T}"’UTJN]§°MII65

pH TS Moisture content A
Types of foaming agents .
(Brix) (% d.b.)
25 6.61£0.11" 3.140.1 ™ 436£0.02" 0.31+0.01 ¢
Egg albumin (EA) 3 6.85+0.14 " 3.240.1° 4.60+0.15 ° 0.29+0.00 "
3.5 6.71£0.07 3.540.1° 3.31+0.22 ¢ 0.26+0.01 ¢
2.5 6.32+0.09 ¢ 3.540.1° 6.43+0.02 ¢ 0.60+0.01 °
Methocel (MC) 3 6.74+0.10 ° 3.1+0.1° 6.64+0.11 ° 0.61+0.01 "
35 6.77+0.06 *° 2.940.1°¢ 6.49+0.05 0.51+£0.01 "
2.5 6.70£0.19 * 2.9402°¢ 8.29+0.04 0.47+0.01
EA : MC . . . .
@©:1) 3 6.24+0.12 2.9+0.2 8.25.0.16 0.43+0.01
) 3.5 6.84+0.09 * 3.1+0.1"% 8.51+0.07° 0.44+0.01

HNENHA : “"Mean with in the column with different superscript letters differ significant (p<0.05)

rarhasndn lsduet i Idanmsnaalasimseund ey Tu-uwm duniamad wud Samei
(L*) EA MC 18 EA:MC A1 38.91-43.02, 48.03-53.98 1AL 36.55-50.11 MUA1AU UMV (+a*) IUDIAUA
(-a*) EA MC 118 EA:MC if 10.59-12.17, 11.62-12.18 4a 11.55-12.81 amad Hasidu (+b%) audad
MADI (-b¥) EA MC 1182 EADMC Jf1 14.18-15.67, 6.61-7.13 1A 8.81-18.04 MUAIRD (A13519% 3) faru 990013

o 1 Y H ' ' { & o < '
Saad L* a* uag b* voanatine1n911 155ueT wuansne Ty EA:MC n1l5uadesay 2.5 Danuaziiiuduig

Ao oo a

Y A 1 A A Y &2 A 3 1 a 1A
[N 50909u1A0 @15ne 1nlu EA NSuadesas 2.5 Felinnuuana1eed1el YANYNWADN (p<0.05) ANFTUD

1]
A o

3 D) s A ) ' ' A 3 A v ' ' Y a
W\TL!']%']’J"U']'JllﬁGﬁlﬂﬂﬁﬂﬁzaWﬂu“m')Wﬂ'ﬂ a15ne Tvly MC ua1 L* Vlllﬁﬂﬂmglﬂuﬁlﬂlulﬂﬂﬂ'ﬂﬁ1ﬁﬂﬂiﬁlﬂﬂiwu

9w a

a tﬂ' é = T ) =Y a \ Aé = 1 L} A o o v
FUADU FIUANUUANANDY WU UITIAYNNADA (p<0.05) A1 a* “]NllllNﬂ’J']iJLmﬂ@]'N@fJN@J‘HEJﬁ']ﬂﬂJ (p=0.05)

@

A 9o’ F) S A I A o g ¥ A Y 1 2 A ALY 1A v o
mmmmﬂm«mmn”lwmasu nuazitluaulesnuasi liilloazaionalnt a* 3eTANY08 IFUASINUADAT

@

b* Felinnuuanaediiisd Ay eana (p<0.05)
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:i 1 1 = %‘ 9 4 ~
AN 3 Nﬁ"’llﬂﬂfﬁiﬂ@I‘V\Illﬁ]@ﬂ?ﬁ"ll'E'NNQHVD'TJSUTJUHGD'L'IJ@i

Types of Colour of powder Colour of dissolved powder
Foaming agents L* a* b* L* a* b*
Egg 2.5  38914034"  12.17+1.15°  14.18+1.50° 4.93+0.57° 4.06+3.83"  23243.07"

albumin 3 4027+0.40°  11.99+£0.25"  15.6740.64° 4.50+0.34"  2.10£0.72°  2.92+1.57°

(EA) 3.5 43.0240.02°  10.59+0.28°  14.82+0.24" 5.19+0.81"  6.22+42.28"  -0.81+1.65"

2.5 48.03£0.19°  11.62£0.45  6.61£0.47  4.68+1.76" 5.49+2.77°  -1.11+1.83"

Methocel . " . N . "
3 51.91+0.05 12.18+0.16° 7.13+0.23 3.36+0.96  5.50+2.76 -1.19+3.66
MC) .
3.5 53984037  11.712046°  7.2440.13°  2.98+0.57° 32142.94"  -4.61+4.53"
2.5 36.5540.12°  12.8120.58"  18.04+0.29° 3.9240.75° 2.73+3.44°  -0.57+1.62"
EA : MC e be d ab a b
3 47.01+0.17 11.44+0.30 11.50+£0.79°  4.19+0.36"  4.68+2.36 -3.85+3.37
1:1)

3.5 50.1120.02°  11.46£0.53™  881+0.11°  4.55+1.34" 3.87+2.59"  -1.91+3.14"

HNYLHA : “"Mean with in the column with different superscript letters differ significant (p<0.05)

dmsurSunameu Inlseniiunuinie ldasna vy EA, EA:MC uaz MC 15maisosas 2.5, 3.0 tag

3.5 WSnaweu Inlwenfiulinnuuanaisedaltiodnynieada (p<0.05) (15197 4) ualoNnTaNNviauas
a J 1 ' a a a <3 [

Ysuavesasne Ivly wud arsne liina Ivluwiia EA:MC uag EA 1Sumfesas 3 uag 2.5 annsnnuin

YSameuInlwsertiuldunnii 1i9991ANan1391999 (dilution effect) HFIADANFDIN Souza et.al. (2014)

4' a 1 1 =y £ = %’ 9 4 ~
MINN 4 N’d"llﬂﬂ‘]ﬂ!ﬂlmzTENWmﬁﬁﬂﬂi“l/\lllﬁﬂﬂ‘Jll'lm?I"]i’t']’t']ﬂi,]‘VIfﬁ‘VIN%’Jﬂ']WiL!N\iu'l“]f']’;lﬁlﬂ’{llliﬁlﬂﬂﬂ5

Anthocyanin
Types of Foaming Total phenolic Antioxidant content (mg Trolox eq./g)
content
agents N N
(mg/L) (mg Gallic eq./100g) DPPH ABTS
Egg 2.5 5.98+0.63 ° 4.66+0.03" 9.24+0.31" 1.20£0.01 *
albumin 3 4.7840.70 4.44+0.13 ¢ 8.81+0.19 " 1.12+0.08 *
(EA) 3.5 2.77+0.81 < 4.1840.12 ¢ 7.17+0.30 ¢ 0.8320.13 ™
2.5 3.17+0.87 4.71£0.09 " 8.61+0.04 ™ 1.17+0.20 °
Methocel
3 2.70+0.87 4.67£0.20° 8.39+0.04 ¢ 0.94+0.06 *°
MO)
3.5 1.87+0.45 ¢ 3.75+0.08 6.21£0.12°¢ 0.67+0.11 ™
2.5 4.11£0.99 ™ 4.85+0.01 " 1.77+0.30 " 0.53+0.18
EA : MC
3 2.97+0.85 4.10+0.05 ° 3.95+0.30 ¢ 0.59+0.29
1:1) , ]
3.5 3.17+0.76 6.17+0.10 ° 4.96+0.18 " 0.78+0.09 ™

RUENHA : “"Mean with in the column with different superscript letters differ significant (P<0.05)
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TudrvealSuamsiszneuilusavesansne Inu EA, EA:MC taz MC USuadosas 2.5, 3.0 uag

A v o W

3.5 TfSnanuanasedeiiiedinn (p<0.05) Aeogluaie 3.75£0.12 9 6.17+0.10 mg Gallic eq./100g 91NN
nfSeuiieulSuuasdueyydaseaeseisae uuy DPPH uaz ABTS  wu1d13ne 1Wu EA, EA:MC 1ag MC
Yiinadesar 2.5, 3.0 uag 3.5 TSinaiuanasedaliioddny (p<0.05) Fasmisaeslinnuduiusiu iosn
I a {0 I A v A ]
DPPH uaz ABTS 1ilueyyadasziaoudiuaios Taseyya DPPH iueyyaluTasiouiineii Haae oglugl
vy vy o [Aaaa A Y a A ) ~ & Y
yosoyyasgudd ludesingnseuieldinaeyyamioununsal ABTS Taufunmsiaanuaunsovesdns
o w a aqg Y & 2 ax X Y Aa F)
naaeulumstiiaoyyaddsz 1aeds v lalasnuezaoy Fuiluitidesduniion]dlumsnadoumsdueyya

@ a

- R £ . o - 4 andqw < .
aaszTaend lldumsnaaeugnslumsiivaeyyadase ABTS iuishldnaaeugnslumsiivaeyyadas

ee

4

a J a A < a A (J 9 4 o R ¥ a A o aan
yUAo500NT 1109910 ABTS nJuauyaaﬁiz‘ﬂﬁammiwauymﬂaﬁaaﬂcﬁ ‘?Nﬂﬁ‘ﬂﬂﬂ@ﬁ‘ﬂﬁ’df‘J\‘I’J‘ﬁ‘L!‘VI1‘L]QﬂifJ

B

@ { g a = o ! \
TuianaraMilua1sdunsd (Organic Solvent) (ANWILALAUY, 2551; YWTU, 2556) FIINNTNATBINUI EA 0

+

1] 9
Psuwdesaz 2.5 TSmmarsdueyyadaszuiniganidesnl Ao DPPH az ABTS 11 9.24+0.31 naz
1.20+0.01 mg Gallic eq./100g Mua1AY 1Hiesnnan1zlumssuurslinasemslasunilasvesanssznovil
d' a o a =S %} U
weanazlSmamsmueyyadase msouunlasldnnudeunguugigahldinadimavudivesInuuaz

° Y A = = A 2
vinamsest Ml aasilusalmsmvyy (Paras et al., 2010) (Kohyama et.al. 2009)

aswanm s3I
o 3 ] s A e~ v = v
i]'lﬂﬂmaﬂymzllazﬂmﬂWW"’II’EN“L!'I"IYI'JEIITJUlﬁ"IfLU’E]iNQ Tag smsovusianvy Inuuunlag EA ASuades
3 ' Aa Y ] A o = v A A
s 2.5 L‘]JUﬁWiﬂE‘JIV\IZJ‘ﬂNﬂ'ﬂll?ﬂlﬂ'iﬂ‘luﬂ”liﬁgﬁﬁlulﬂﬂﬂ’)?ﬂﬁslf]f MC #1590 EA:MA LAZ835INT0YaTNANAAN
Y o A ~ v o A H 9 s A 3
Mlﬂ@giui%ﬂllﬂWuﬂﬁN llﬁglﬂﬂllﬁﬂﬂmEJ“Uﬂ‘]JaﬂngﬂmﬂWWGluﬂWiﬂuj"]J"UE]Qu”l“]ﬂ’)"’lﬂ?‘liqﬂﬂ’t‘)i WU U1K
9 o A A A ;| a = Y a ~ & 3’,
mn"lmmaimﬂugﬂuﬂimmuﬂuiw"lclmmu asiseneuilusa HAaZE@IMUDUYADTISYINGA FIT1INIATY

A o < Y 2
sualguana lumsiumsdueyyaddase

a a
fnanssuilsema

aw

o a s a @
dihItevevounszam MuInemdasiazina lulaon1se1nis anzma luTagmanyas ¥Ine1de
= [ A A o = a ua =

maluTagswuenatayy)s nldanueywasiziluduaniunermsdjiansmaluladnisemis aneau
v A oA a ¢ @ v = S (=R s (= ' Aq Y v a
Wwosiamsinsizidnuazwa 1 soudee19156n5numaze1asendSowswnldyuuaz fagauluns

9
~

9
naaeazIvelunseil

v a
ONA1IDINDY

4 4 o 4 a a J A a
NHAN YUISITITUL. m%aﬁnmmﬂwaemmmNallﬁ’Tﬂmeﬁ/numuuuTWmmm ['JW]EJ']HWH‘ﬁﬂiﬂJuiUTJWfJ'IﬁTﬁﬂi

o

@ a a @

@ a a a 14 a = ]
ur1daga 1913 1dnerdidasuazina lulagni1se1nis]. (¥eelvy: Yusnaineirae
urIneaetelv; 2548.
A ~ Y o o Y 9 a o A 9
VU auds. msadusuuniimsmedudnreunga Ine. ngunna: misdenunimuazmiasingeudiivoy

wed Ine.. 2547. v 63-73.
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ANNT oUSIAMNANA, g2@ Winsiica, 53y ud laadna, guu 119, Tamut wianiy tag A maﬁuiw?
qwfﬁ(ﬁ'mawaﬁﬁimm Sargassumpolycystum C. Agardh. M3e1339ona 1ulaonsdszas 2551; 2(2):
96-103.

YWSU WuRaasIe. oyyadase mw’ﬁumgyaﬁawuazqm%ﬁ’mawaﬁmz. NyMImemaasuazinalulad
2556;21(3): 275-286.

Yian Fousnanal, ogme’s av3vuiies. mindauenInlseriiuinnildonejusieisouuallgatusmnuns
Wk awny Trluuun. Mmsdszyuinmsiauenanuitossauiufadnuna a%aft 36 . 2558;
N1 491-498.
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23NY uﬂummﬁ. ﬂﬁﬁu‘i‘%ua:ﬁ'ﬂym:ﬂmmwmmwﬁﬂﬁmvﬁumﬁ:m (Cleistocalyxnervosum var.paniala) W¥InAY
finanTavitindouinhmanazSeundawy Trlu-uwm BnerfinuiiSyyiinemansumiiuda
v INenaasuazima IuTasmse1nis]. meelni: YadaIneds unImededealuy; 2547,
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