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ABSTRACT
This study was conducted to evaluate the effect of broken rice berry and egg white
ratio on chemical and physical properties of instant rice berry porridge fortified with egg white
protein. The ratio of broken rice and egg white evaluated were 100:0, 80:20, 60:40, 40:60, and
20:80 and the consumer acceptance of instant rice berry porridge fortified with egg white protein
was investigated. The result obtained indicated that the instant porridge fortified with egg white
protein in all samples had moisture content less than 7% with water activity value less than

0.27. Moreover, increase in the addition of egg white resulted in higher protein content, total
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color difference (AE) and water solubility index while lower the water absorption index. After
adding water, the instant porridge fortified with more egg white added showed increased total
color difference (AE) and decreased viscosity. Sensory evaluation using the 9-point hedonic
scale, the just about right (JAR) scale and eggy smell intensity score demonstrated that the 40%
egg white formula was the most desirable as the overall acceptability scores and properties
were improved indicating more acceptance by the consumers. The result of eggy smell intensity
score demonstrated that only the 80% egg white formula had a higher score for the eggy smell
intensity than other formula. The result from the penalty analysis indicated that the attributes
of the too-soft endpoints of the purple color of rice berry rice and too-rough endpoints of the
texture of the porridge had a significant effect on total acceptance (Noteworthy). Therefore,
properties of instant porridge fortified with egg white protein could be improved by adjusting
the darker purple color of the rice berry rice and adjusting the texture of the porridge to a softer
texture.

Keywords: egg white; instant porridge; rice berry; protein; sensory characteristics
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(a) Moisture content of instant rice berry porridge fortified with egg white protein powder
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(b) Protein content of instant rice berry porridge fortified with egg white protein powder
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(c) Water activity of instant rice berry porridge fortified with egg white protein powder

Figure 1 Moisture content (%); (a) Protein content (%); (b) and water activity; (c) of instant rice
berry porridge fortified with egg white protein powder. [* Means with different letters above
each column indicate significant differences (P<0.05); ™ not significant (P>0.05).]
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ileaninnisldanueulunsviuisedlinfsdusagy villmAsuiiser waansa (maillard reaction)
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Table 1 Analysis of color (L*, a* and b*) of non-rehydrated and rehydrated instant rice berry
porridge fortified with egg white protein

Sample Color of instant rice berry porridge fortified with Color of rehydrated instant rice berry porridge
(egg white egg white protein powder fortified with egg white protein
%) L* a* b* AE L* a* b* AE
0 40.88 + 0.01°  8.08 + 0.01° 6.50 + 0.01° - 29.96 £ 0.01°  6.80 + 0.02° 4.72 + 0.01°
2 43.62 + 0.00¢ 7.85 +0.01° 7.23 +0.02¢ 284 +0.01Y 3544 +0.00° 527 +0.00° 4.52 +0.01° 5.70 + 0.01¢
0
a0 4733 £001°  6.58 + 0.01° 7.82 +0.01° 6.75+0.01°  3724+0.01°  4.14+0.01° 4.44 +0.01° 7.76 £ 0.01°
48.74 + 0.01°  5.95+0.01¢ 7.90 +0.01° 826 +0.00° 3959 +0.01°  3.19 +0.01¢ 4.35+0.01° 10.29 + 0.01°
60
80 5274 +0.00° 453 +0.02¢ 8.12 + 0.00 1249 +0.01° 4271 +0.02* 261 +0.01° 432+001° 1344 +0.02°

a-e Mean values and standard deviations with different letters in the same column indicate
significant differences (P<0.05).

dofimsanmanumiinveddnfusuitidndiuveslduniiuaneiu 5 szdu (Table 2) nud
fhegadslduniesay 0 Saeuniingsan TasnsidsusUaseuviavedinAuguiuey fu
USinaunazauavesesilaauarorilameduiidludnlsdiuess (Khuenpet et al., 2019) Wleusun
Fnilstivesianas ilannuniinanasednafitedfaymnisedn (p<0.05) uenanidmuiniieusuna
Tudaduililindusuliammiiatosas esn Weiululderidleiumnudougesyhlilusiu
WnN1SIE @ INEITUYIR (denaturation) Laglinn1ssaNaan Ui lilusAunnagnou (aggregation)
(Akkouche et al., 2012) deravlviiloysunaildvfivty ndndueissdlnumintosas (p<0.05)

Adafimanadutin (WA) wazadwiinisazanet (wWs) veswdddndsdnfaguiasulusiuldnn
(Table 2) mﬁszjﬁmiq]ﬂsﬁmfw (WAI) L"ﬂuﬂ'ﬂﬁLLamﬁammawmsﬂumsamsﬁuﬁwaaami‘fu GRMGRELD
nsazatet (WD) Wurnfiuansdsusinalndudnanlsfluomisiiazaistld Tasasgnudesann
osfUsEnoutesdmdinssuiuniananiasd ey fuTuinuesasiiosansunld (Khuenpet et al.,
2019) MNNANITNARBINUIT mﬁsﬁﬁmﬁamﬁuﬁw (WA vessireguiulivifevay 0 r1dviinisgn
duth (WA gegn esnludnlsduesiiaslulamsmduesddsznaudeiuminioufigumgiias
arufourzluvinaneiusylelnaussninlinanavowutl dwarilitlsdvestausagaduild
fAnddegndu Wevinadmlstiuesianas ﬁﬂﬁﬁwﬁﬁuﬁms@jm%’uﬁw (WAI) anasagnesitiodiAgnig
ahf (p<0.05) @aAAADINUIUITBTDY Niyomwet et al. (2018) ﬁ'VLﬁVTWmiﬁﬂmmﬁﬂ’mmamﬂ%ﬂ%’n
Isdiuosiisdnsagy Tnsfnwinavesgungiiingnnas NaTeInILLEITaUNTIVUTEIGNNAS UagHATDS
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Hadodrwsrrisgungfifingnnas wasanuseumanyuvesgnnaadutiadefifnasorduiniags
Fuih 91nnsmaaes wuih endwdinsgaduth (WA) vemsinlsdiuesitanfiuty wWennudisey
nevuYIgNNANLar g RAgnnasgedu fleann ensinlsdivesTiiunuiougs stuse
1@I®3LauimdﬂﬂuLaﬂasuml,t,ﬂmﬂﬁ’law dwarhliutilindnlsduesiannsadniuiuasgaduiils
1Ny Adiinisazatet (WSl) aamiﬁmmmmﬁﬂLaiuiﬂmuiéusu’n NHANINAGBINUI FI0ENS
fidslivn fevas 40, 60 wars0 fmdwimaazatenh (W) gandrdegsiiuldvniesas 0 uav20
Huraunan anudougedama dlilasaaavedindrilsduedd fdnvandundednden fuives
sumeaudniidnvunieuuarudulidnuun Sunau dnlasasvedlianasdvunauasiiuia
yosounAfidnuarFeu Wafinuiumailianuiniu edeinisazansdn (ws) Fedangeduagaed
Hod1AgN9ai@ (p<0.05) @onAaniiUIIUITBees Vargas-del-Rio et al. (2022) landanslylnuas
Anwdnsdiuvetiiunssiolivnd msLﬁuﬁwmaﬁima@iaﬂmauﬁﬁmqLﬂﬁmamwuasﬂmauﬂ’@ma
Tasuinsuagnanerdluvesaslaln wudr adwiinsazatsuh (W) vewmdlylinnsegrsiidngands
Soway 80 1losanuavesgumgiilunisiudis dearhlsivuineyninvesinedadnas Meghsdadl
fuiiduiaaniu miazawﬁﬁﬁmqﬁu

Table 2 Analysis of viscosity, water absorption index (WAI), and water solubility index (WSI) of

instant rice berry porridge fortified with egg white protein powder

Sample (egg white %) Viscosity (cp) WAI WSI
0 18466.67 + 305.51°  647.15 + 19.28" 4.25 + 0.13°
20 10333.33 + 57.74° 547.81 + 10.11° 4.62 + 0.22°
40 1553.33 + 20.82° 439.97 + 8.91° 6.63 = 0.20°
60 575.67 + 4.16° 04338 + 6.06° 6.93 = 0.68°
80 117.67 + 15.5° 419.73 + 5.58° 7.26 + 0.10°

a-e Mean values and standard deviations with different letters in the same column indicate
significant differences (P<0.05).

n1MAgaUNISUSTEMAUNE

NnHanRAsURuNIYNIUsTamduatuguilaaialudiuu 30 au Aifldesegislindu
sUfisidndruvedlivndiunnsneiu 5 spau (Table 3) wuiiazuuuauveulaTmvesgasiAnlyv
fovay 40 geniiazuuuauveulaeTITesgnsIuY eniu gasidulivndesas 20 egreliudAy
M9afif (p<0.05) WlafiasanAzuuLANLTRUFUAASNWAILAIIUIIAZIULANNTRUA AN YA
Usng & uaniileduiavesgnaifulivniosar 20 wazdo liunnsaty egrdlsfnuasuuuniusey
sundunasamAvesgnaiislivniosar 40 ganiazuuuvesgasiilivniesas 20 ety
y3adii (p<0.05) usnandiidiefistsanazunumududunduam wuit gaaduldamiosas 0, 20,
40, 60, 4AZ80 TIATLULANUTUAUNAUANIWINAY 1.27+0.64, 1.330.55, 1.20+0.41, 1.67+0.96, Waz
2.17+1.02 anuanau Wneinaaeulviazuuuansiiulivniesas 0, 20, 40, uaw60 agﬂuizﬁuhiﬁﬂﬁu
A3 Sitesansifuldvnsevay 80 ﬁﬂzLLuummLﬁﬁméﬁuﬂﬁumamﬂdwamﬁuﬂ Imaa”luisﬁuﬁﬂéuma
éintloy ammmimiaaav 60 uaw80 fulhzivinallsiugusiaziuunnuveusudesnitgns
dulivmiouas 20 uazdo mumaqmﬂmiLmulwnﬂimmmmwamaaﬂwmyﬂimg nausa uaziile
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v W

duiavedldnAugy Ay n1sfmdengnsidnAuguiivangalunsiluimunse loun ansdulavn
$ovar 40 mszuenINdinzuuUANITEUAUNAULa SAYIRgINIEnsRuluvSeray 20 uaiduiy
gosnivsunalusivganiansiuliviiosas 20

Table 3 Sensory characteristics of instant rice berry porridge fortified with egg white protein
evaluated by 9-point hedonic scale

Sample

( hite %) Appearance Color Flavor Taste Texture Overall preference
egg white %
0 5.10 + 1.69° 547 +1.91® 517 +1.21° 4.00 + 1.70° 5.20 + 2.12% 5.27 + 1.68°
20 6.20 + 1.19° 577 + 1.77° 527 +1.20° 480+ 137> 567 + 2.09° 573+ 1.31%
40 6.00 + 1.55° 570 + 1.53° 6.40 + 1.38° 5.70 + 1.90° 567 + 1.67° 6.37 + 1.45°
60 530 + 1.37° 533+ 129"  567+179° 530+ 172° 4.90 £ 1.75% 557 + 1.48°
80 517 + 1.46° 4.93 + 1.44° 510+ 1.69°  5.47 + 1.94%° 457 + 1.87° 5.23 + 1.48°

a-c Mean values and standard deviations with different letters in the same column indicate
significant differences (P<0.05).

nansnageuAuAMMsUsEamduiavedlinilsdiuefiAsdusasuiasulusiuldun ves
gusiiulivnTesas 40 Inen1sveaeuneds 9-point hedonic scale $317UTE 5-point just about
right (Table 4) wum fnnaeudslnaziuuaureuadsdudvesinldiuess edudaveddn way
awduniiavedlin Inefinzuuunnuveuiadseglutag 6.52-6.94

NanadeUAIMER Tnenausinisinnsanmmuiifieglussiuweduinnimiewiniuies
az 65 lidaainisusuusednuug(Supanpayak et al., 2020) AINNANITNAFBUAIUNDA WU §
e uduszysuautuniinuedlin linesuiuuss ilesann fidaumefsesas 8333 luvaedisy
Fvasimlsdivess unsilofutavedldn daanumorisosay 53.33 Ssrrsfinauiuuinadnuases
REREN

Table 4 Mean and standard deviation evaluated by 9-point hedonic scale and degree of change
scale (just about right scale) of instant rice berry porridge fortified with egg white protein with
40% egg white

Direction for improvement (%)

Attributes Greatly Slightly Just- Slightly Greatly
decrease decrease right increase increase
Color of rice berry 0.00 6.67 53.33 40.00 0.00
Texture of porridge 6.67 23.33 53.33 16.67 0.00

Viscosity of porridge 0.00 6.67 83.33 10.00 0.00
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mMylnnziuuuiiuead (Aadefianas)

iesangnsidulivniesas 40 dazuuuniuveulassmeylusyfuveuidntosfiswouiu
nane Faldnsiiasisiuvuiiueadiil eaguuuimiafinasdnaulauudgsman SusilildSuasuuy
mwmauqﬁu IAgUHANINAADUINUINTIAINYOU 9 0 (9-point hedonic scale) wagnsusuiiiy
Tneldunnsamed (Just about right scale, JAR) 910 Table 4 wFuiniALad efianas (Mean drop
value) uay ffueafiaviun (Total penalty value) fauanslu (Table 5) Mnuanadeusenisinaina
ANUNDALALNANITVIAADUINUIATIAIINYOU 9 30 WU

sudvestnlsiiuess eeluseiulined esananufivesiuslnawiniu Sevay 53.33 uay
Tazuuum oUW 6.88 Avesinlsdiuesifiseuduly fanadeiianasviniy -0.71 Aiildey
Tugag 0.0 83 -0.99 wansidvesialsdivesifisowiuly Sanuduius funisensusiuesuin
(Very slightly concerning) wazdaasdilsfiuasd Mduiuly danadefianauiifu -1.88 ﬂ'wﬁlé’ag’
Tugae -1.5 89 -1.99 wanein dvesdmlsdiuesinduiuly  fanuduiusiunissensusinuiunans
(concerning) lofiansanefiueadiviovus nuin dvestalsdiuessfiseuiuly defiueaiioue
Wiy 0.2840 Aiildwansliiiiuin dvesimlsdiuesifiseuduly Snaseniseeususiu (Noteworthy)
Tuvariiavesdnlsdivesanmduily Safiueadnamamiafu 0.12564 wazlifinasoniseoususau
(No effect)

suileduiavedsn agluszaulained Lﬁaamﬂmmﬁmm;:iﬁimwhﬁ’w Jowaz 53.33 uaglv
ALULmLYeUWITU 6.94 ioduavedsnilasiuluuasneruduly daedefiananriiu -1.14
uaz-1.08 mudu aritldeglutag -1.0 fa -1.49 uansih iedudavedinflasiAuluuasneuiiuly
fuduiusiunseensuTIntes (slightly concerning) definrsandfiueaiinmun wuin ieduda
vadldniiauiiuly dafiueadidmunwindy 0.1900 Ailduanddiidiuin dedudaveddnfiaziuly
Liifinasion1suensusan (No effect) luvauedl (iedudavedldniiveuduly dfiveadvanuasiniu
0.3240 wagiinasion1suaususin (Noteworthy)

AANvuzAuANNtuninvedldnAugy egluszduned uaslvinzuuuanuveuminiu 6.52
(Anudfiszdunefifesas 83.33) mmsﬁwﬁmaﬂ%ﬂﬁugﬂﬁﬁasLﬁuiﬂ fiendefianasinfu 0.15
LEAR9I mmsﬁwﬁmaﬂ%ﬂﬁugﬂﬁﬁaaLﬁuiﬂ fanuduiusiunisgeusuTindasuin (Very slightly
concerning) wagauduniavedinAuguiituiuly fiduadsfianasviniu -1.02 afilsoglugas -1.0
4 -1.49 u,am:i'] mmsﬁwﬁmaﬂ%mﬁuaﬂﬁ%’mﬁu% ganuduiusiunisyensusiuies (slightly
concerning) dlefiansandrfivoaiinaun wuin muduviiavedindusuiitesiiuluuazduiuly &
ANUDARTNIMUAYINAY 0.0150 Laz0.0680 MUAIAU mwimmmﬂwmmw anutuniinvedlindugui
HeaiAuluaztuiuly lddnanen1seeususiu (No effect)

nsfidvesimlsfivesinsouiuluuasdoduiavediniiveuiuly egluseaulsined duna
fensteusuTIn fa wmslumsianngnsiidulivniesas 40 T AU hum e ULy
Famsuulsgnslildigniiidhmesinlsduefifidutu lnenmsfiuUiinametilsfiuess uay
dofutaveslinmsusulitidedudaiiyudu
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Table 5 Mean drop and total penalty of instant rice berry porridge fortified with egg white
protein with 40% egg white.

Attributes  Attributes  Percent of 9-point  Mean Mean drop Total Total
meaning respondent hedonic drop meaning penalty penalty
# scale* value* meaning
Color of too pale 40 6.17 -0.71 Very slightly 0.2840 Noteworthy
rice berry concerning
JAR 53.33 6.88
too dark 6.67 5.00 -1.88 concerning 0.1254 No effect
Texture of  too soft 16.67 5.80 -1.14 slightly 0.1900 No effect
porridge concerning
JAR 53.33 6.94
too grainy 30 5.86 -1.08 slightly 0.3240 Noteworthy
concerning
Viscosity too thin 10 6.67 0.15 Very slightly 0.0150 No effect
of porridge concerning
JAR 83.33 6.52
too thick 6.67 5.50 -1.02 slightly 0.0680 No effect
concerning

<|O.25| = No effect

>|O.25|= Noteworthy

>|0.50|= High Impact

# Percent of respondent who found the sensory attribute from JAR score to be greatly decrease
+ slightly decrease and slightly increase + greatly increase (Table 4)

* 9-point hedonic scale is mean of the overall preference scores from 9-point hedonic test for
respondent who found the sensory attribute from JAR score to be greatly decrease + slightly

decrease and slightly increase + greatly increase (Table 4)
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