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Abstract

In this study, the quality characteristics of muffins supplemented with rice bran fermentate (RBF) were evaluated. Muffin samples
were prepared by replacing 3%, 6%, 9%, 12%, and 15% of the total weight with RBF, which had a solid content of 19.13+0.11%.
With increasing RBF supplementation, pH decreased from 7.68 to 6.58-7.26, whereas moisture content increased from 26.03% to
28.84%. The baking loss increased from 7.57% in the control to 7.81-8.47% with RBF addition, whereas height, weight, volume,
and specific volume decreased. Hardness decreased from 225.88 g to 115.48-198.73 g, accompanied by a corresponding decrease
in chewiness (from 207.59 g to 85.22-183.65 g). Springiness and cohesiveness were also lower than in the control. In sensory
evaluation, the RBF 6 group received the highest preference scores for appearance, crumb color, aroma, taste, fermentation flavor,
and overall acceptability, followed by the control, RBF 9, and RBF 12 groups. Regarding moistness, the control group received the
highest preference, whereas the RBF 12 group was most preferred for its grainy flavor. Based on the combined quality characteristics
and sensory evaluation results, a RBF 6% substitution level was determined to be optimal for muffin preparation.
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o] 4 EAS 2Hok= 583 942 283K Rajalakshimi &
Vanaja, 1967; Hwang et al., 2014; Lee & Park, 2015). o}&2] W&
ol A t]AEo] AAISH= cellulase E hemicellulase 52 T4
el gdR 25 2ok, olF B9l Ea vt AeEdt
CHIAETE of} P opn| Al AMHAL Fls SRkEo] SHiE 1
A} S8o] Q43A e AoR HE|QthChae et al, 2011;
Sultana et al., 2026).

u]7} 9F g E(rice bran fermentate, RBF)2 0] E7+e] &g 74
< AXH His ke 9 {714 5 TR Al E4o] 3
Holl et 1 BE A A WL Ak @A HaE
8 AFEe FARE E vl go] A9 A5H(Chae et al., 2011)
@} Saccharomycopsis fibuligera W)7; WAES &5 AX =41 &
o A71E AZ3F A Park & Lee, 2021) S SPE A4 & 9]k
o4 &8-S Rt 7154 A7t Atk AF RopollA= Ea S
u)7g B 7Kt 7](Shin et al., 2020), T& 1S 2715 @
OlA(Yi et al, 2022) W EE U ARRESE o83 HHAE
(Hwang et al., 2014) 59| 28 A7} Harg v Qi ok 4
F 2oplA] Arte B4 F50 =3tE0] AL HiSAR] AE
oMo A 225}t A 2|kl B4 EARE AT B3 B
S Aold, nd FaES] 7Pt AFY 2% B4 Ve
o EAlE e A A7 EEs] o]FofA|A] ekttt

HE2 RE2e Ao E4Q1 g4 720 AER FAlR
of whet TRt AlEC 2 WMol 7hssiy B, TR, f 59
Az 7t F¥7F ot A4 tioly 7Hos FgHT
(Jung, 2016; Yoon & Shin, 2023). &8 AJg|&Alo] & <A
AF AAE A7IRE HEe AHRe] et =2 WA
U= Al Bl sh= 7 A|ole}t ke TRt AEaAE
7Rt Mo AtEE 059 REE VIR M (Lee et al, 2013),
7t o £ A7 M¥(Jung, 2016), 3H 2 71l
THE 3(Shim et al, 2025) 5o] Utk 57 FAES 289 AF
Hol AFaL 97|83 H7Iet Wu(Barbhai et al., 2022), H&] &
A AS A7k MR (Kim & Lee, 2004), 31|73} 47128 o] 83k
Nt aE 7 F<(Jang, 2016) O] oM WS A8
AAR A= w2 = Alo]=(Jang et al,, 2010), HH(Jang et al,
2012), BFAE(Hwang et al., 2014), 4J¥K(Shin et al., 2017), B2k
U(Bacek et al., 2023)2} F=H(Jeong et al., 2025) 5°] Ut &
Aol 710) e 2 Fefe) vi7f 7k ke Asie)

TR F7 AR oSkl Qe I HaES tiSA HelA
2] AEQ1 o] AgetowH, v 24 Wil A7t Wrks
&3l 71559 HAHS Zot TRt HlolAH AlE ANEe 71
A2E AlEokalAt sl
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£ Ago] AR8E uF} HEES vxdHto] 27 (Bision Corporation
Co., Ltd., Eumseong, Korea)ol|A] A| &3t 2A& AE3191T, vjd &a
E Azl ARERE ulik ololllH|&FH=(INB Solutions, Jeonju,
Korea)ollA] A2 B2 ARESIITE MU Af&i= Hl2dE(Dachan
Flour Mills Co., Seoul, Korea), -J&(CJ Cheiljedang Co., Ltd., Seoul,
Korea), @ZK(Poonglim Food Co., Ltd., Jincheon, Korea), H{E|(Seoul
Dairy Co-op., Ansan, Korea), $~f+{Seoul Dairy Co-op., Ansan, Korea),
Hjo]7dohe-tf(Kitora Foods Co., Ltd., Yangsan, Korea), A~g1(Hanju
Salt Co., Ltd., Ulsan, Korea) AR&5I3IT]

0|z Y829 M=

73 R-EO] A F+= YPD agar plate©]| Saccharomyces cerevisiae
(NIBRFGC500327) single colonyS E2]3t 5 32T oA 24A17F Hljoks}
et viJst S. cerevisiae= YPD brotho]] 1 loop §E5}0] 30TOA]
2417L, 200 rpmO= R HiFSLo] starterS: A|FSIIC Higo] 2
o starter 5.6%, U1 27.7%2} & 66.7%% E54510] 25T 244)7¢
B3 BAFel] 1AF HaE sigion 231 wa I v
23.9%, B 71.4%} 13} HEE 4.7%Z E5I510] 25T 24417 5
Rt A ¥ oR nl HaEe Al S vl
g E0] pH= 5.87, TTA (total titratable acidity)}= 10.55 mL%Tt.

Mol XM=

o3-S Shim et al. (2025)7 AACC method 10-90.01 (2010) &
Jsto] Ao 7 AFoon, o] Ads 3 Alw 7t Hle
I o HaEl WkeS ALt v BEss A%E o
(19.13%) 1&oto] v ET -0 E=F diH] 0%, 3%, 6%, 9%,
12% 2 15% HI&E 7soic) vt BaES A7IRE v vigt
H|:= Table 1, A|ZWHS Fig. 13+ 2t} HE]ZE 2A|(SP-800A, Spar
Food Machinery Mfg. Co., Ltd., Taichung, Taiwan)o] HE}S Y1l
DA 457F i S M Hrhsto] 2l 387t 2eks
shoich. ol AR 31l Lrel Arpstel 7k A SRl 182
TS, Wilo] By Se] A A WS, 23, Wol3m o]
S 97 oRlol 12, o)A 127 BTk 99 i w
59 Yol 2001 187 TYT T BRI B T R4S
7 BEGSS o] T WEL 70 8 WA, 9
180T, oFAE 170CE d¥% QE(DH02-21, Daehung Softmill Co.,
Ltd., Gwangju, Korea)o] 2087} 22 & W ES 180° I HAA 5
7 9 Skt S MEe 20T ALolA AR Y
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Table 1. Preparation of muffins with rice bran fermentate (RBF) addition

Ingredient Added RBF (%)

@  Control RBF3” RBF6 RBFO RBF 12 RBF 15
Soft flour 400 39771 39542 39313 390.83 388.52
RBF 0 12 2 36 48 60
Sugar 240 240 240 240 240 240
Egg 200 200 200 200 200 200
Buter 200 200 200 200 200 200

Milk 200 19029 18058 17087 161.17 151.48

Baking g 8 8 8 8 8
powder
Salt 4 4 4 4 4 4
Total (g) 1,252 g

YRBF: rice bran fermentate, RBF n: muffin with n% RBF.

Weighing ingredients
(Sieving flour 35 mesh)

|

| Creaming butter (4 min at speed 2) |
|

| Adding sugar (3 min at speed 2) |
|

| Adding eggs in 3 portions (1 min at speed 3) |
|

| Adding dry ingredients (1 min at speed 2 — speed 3) |
|

| Adding milk & RBF (1 min at speed 2) |
|

| Panning 70 g in muffin pans |
|

Baking in a preheat oven
(For 25 min at 180/170%C)

|

| Cooling (20T, 1 h) |
|

| Packing |

Fig. 1. Process of making muffins with varying amounts of rice bran
fermentate (RBF).
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SBsleEe. AzE WL 9lA7|(E7CB1-80SM/E7CB1-86SM,
Electrolux., Stockholm, Sweden)ol] 3027t 4] & A& 1 g2 Fo}
o] $~E=47](MA35, Sartorius AG., Laupheim, Germany)S ©]-&
sto] S5l ZF Al 33] WHE S7gste] Hglo s Ve
Ak

B71&4E(Baking loss rate)> 7] A W59 FAF 2
HY FAE ST F oY A& ol&sto] ALY & 7+ Al

o
o 38) Wk Egete] WRgtoR Uehglct

o= W 100
w,

Baking loss rate (%) =
W, = Weight of batter before baking (g)
W, = Weight of muffin after baking (g)

pH =%

pH+ filter sterilization pack (BNF-1523FW, BNF Korea, Co.,
Ltd., Kimpo, Korea)ol] H¥ 5 g} 554 45 mLE g0] stomacher
lab blender (BagMixer 400 W, Interscience, Saint Nom, France)=
speed 404 287t FZSIAZ] & pH meter (Docu-pH Meter,
Sartorius, Géttingen, Germany)S 0}83}0] 7+ A= & 35] Wi &
Hajol WEgtos gl

ME =%

M Q] M= A}A|(CM-5, Minolta Co., Osaka, Japan)E- 0]-&
Sto] Lgi(B%k, lightness), aZh(AMkE, redness)?t bgi(FA,
yellowness)& Z451tt ARE-H E5 AT (standard plate)2] 4t
2 179737, a=0.06, b=2.100|1 0 Z} A|7 o 33] vk =43}
o FAgo= YeERfigit

ABTS free radical 2 &M =X

ABTS (2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid),
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Sigma-Aldrich Co., USA) 2}tz 47 8442 o2t o] X3¥st
HArnao et al., 1999; Yoon, 2024). ABTS &3 93t A|l5=
SE2AZ W B 3 o7} Z54= 30 mLE filter sterilization pack
o]l @o} stomacherZ speed 4014 257t 743161992 ™ 4,000 rpm
oA 2087 YAEZSH & 4.5 um disposable membrane filter unit
(Dismic- 25CS, Toyo Roshi Kaisha, Ltd., Tokyo, Japan)Z o]}s5}
of A Z3}ct. 7.4 mM ABTS2} 2.6 mM potassium persulfate -84
< Y HgR Esto] Ho] gle 420l 164t HEEAIA
ABTS stock solution A|Z5}tt. Phosphate buffer saline (PBS,
pH 7.4)© 2 35|43}t ABTS stock solution2 734 nmoj|A] 47}
0.70+0.027} E|&=F A3t o]F ABTS working solution® & AR
519t} ABTS working solution 3,200 uL2} sample 800 pLE &3+
So] A=20] d 2A0NA 2087 WAL & T 734 nmolAf
B=E 57010 ol A5 olgsto] AXtSIeH. 74 Alm
o 33] W S7gsto] Hdgio® yERfiglth

OD of sample
0, —
ABTS RSA(%) =1— 0D of control x 100

ABTS RSA = ABTS radical scavenging activity

a 21 kX
LIS #E

H
9] o3, del 9 713 TS Chu et al. (2023)9] FHS
% o}, ATFEZE(Galaxy 24, Samsung Electronics
Co., Ltd., Seoul, Korea)Z 0]-85tc] Wm Q] ooy} TS &35}
o, 7159 Jla 3 7] 2442 o] @ o|u|A|E Image
J =2 7 (Image J, National, Institutes of Health, Bethesda, MD,
USA)C2 A5

MY Q] ZATRE texture analyzer (TAXT Express—Enhanced, Stable
Microsystems Ltd., Godalming, England)S ©]-&35}0] =751t} H
T2 712, Alz, 0] Zol7t 2x2x2 em?l AHHA} HEF AE
3§ ZI(hardness), F-2FAd(adhesiveness), B2A)(springiness), -S54
(cohesiveness), %3]4J(chewiness), 3} EEr2A](resilience)S =759,
o} ARESH probe= SMS PR200]%oH, &4 F7AL option TPA
(texture profile analysis), pre-test speed 3.0 mnvs, test speed 1.0 mms,
post-test speed 1.0 mm/s, distance 50 mm, strain 30.0%, time 3.0 s,
trigger force 4.0 go| 0™ 7} A& G 33] WHE: Z4olo] Baiglos
Hehf it
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7|2k HIt

7|85 H7he A WUKE the 28 A9 LAY 407
= g3z AdPsigict. Mol Al 7k deiE g os o
ot F 2 A3lg HAlo] Fot AAsHi e B7F RS o
(appearance), A(color), FH(flavor), A7 (texture), B(taste), FA|Z]
9l 7]3 Ik (overall acceptability) AT} 98 LS ARESIH O H(1:
oS- A, 9: Wi E0h 7|5k 7R sk ] A A HAn
oAl sl Argstal B7HARECIA ARt AwAlE vE &
S2e 3} B7F AE AlSSein: B7F Al e A
= A Alsslo] Ala 119 E52 TAE & A tist
2 A7 AFdieh AgwT] f19e]e] AolE whot AAJst
THIRB no: jjIRB-250925-HR-2024-0701).

32 A 32
o I

oy

SA Az

A3 ZA3}= SPSS Version 29.0 package program (SPSS Inc.,
Chicago, IL, USA)& ARESto] ettt #EHALE LRt 79
3 AL dYHA] FAREA(ANOVA)S AAJstgl o 2t Btgt

9] oL HE p<0.05 5O & Duncan‘s multiple range testo]|
ofs) 245tk

- -
2m o %

A, 0], 20 ¥ HI8H

07 HEES) SRS gt wHe £A, o), ¥ ¢ vlgy
-2 Table 20 YERR QAT o] 7, Hue} 822 tixo]
ZF7ZF 65.23£0.40 g, 147.00£1.00 mL, 2.27+0.01 mL/gO.& 7P %=
2 ke Uehdlon u)7) g Eo] Hrlgfo] EoldsE fojzo
2 7FASHY0H(p<0.05), HHO] o] E3t thRFLo] 6.60+0.10
emO & 7P =2 S Ueh] A3 dAoks A HEHIH:
AT 242 A7IsE AWA] Alo]H((Jeong & Yoo, 2010)2] A
o] =¥ AAAE AFL] Ful= QB F= I F LE
oJgh wkzo] WA} ROl ZHE Qs 72 WP} Yojip=r]
F71EAE0] YIS | "ok BusiYch v WIRE oy
Alo| 5 FFo] ot Bk Wf 25+ F4E dffoto] i &4
< doA B Y A oA 1EH|(Kim et al, 1997) o]2gt
FFo g vy w=o] o] AsfE] 1l o] = Qlsto o] 1
& TASh= 7k A1 (gas retention capacity)©] WobA m|t
FEO] Z7Igol| BlEste] FA|, o], ] 9 Hl-gHo] Zadt A

o Zggh

N
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Table 2. Physical properties of muffins with different levels of rice bran fermentate (RBF)

Added RBF (%)

Control RBF 3 RBF 6 RBF 9 RBF 12 RBF 15

Weight (g) 65.23+0.40° 64.53+0.21° 64.43+0.15® 64.27+0.10° 64.17+0.15® 64.07+0.15°
Height (cm) 6.60+0.10" 6.50+0.10 6.43+0.15 6.40+0.10 6.37+0.06 6.30+0.10

Volume (mL) 147.00+1.00° 145.33+058°  14500+1.00°  143.67+0.58% 143.67+1.53° 142.33+2.08°
Specific volume (mL/g) 2.27+0.01° 2.25+0.02* 2.25+0.02% 2.24+0.01%® 2.24+0.02%® 2.22+0.03°
Baking loss rate (%) 7.57+0.14° 7.81+0.30° 7.95+0.22° 8.19+0.09° 8.33+0.22° 8.47+0.30°

"Mean=+SD.
““Means are significantly different within the same row at ©{0.05 by Duncan’s multiple range test.
NNot significant.

RS U FI|2ME 715 W7} A 53 PEO| 7|55E WA o] 37l 89
Ul o) SR el viulo] Rakl pHo| & Age  F 8 o AR
1 o = pa)=a) H i}
Table 2} Table 30 LIEPfQICh, S-B12ke. 0] 26,0340.54% Hlold 2N Dol RIo= e W RAE @stel b

712 Ugkom, 15% H7k7o] 28.84+0.20%2 U7} dHaEo] M| A7) 2Rlelal Z7]190] Z716HHA 7EAVT v ULl £4)o] WAy
w2t OIS 57 1Sletekpe005). ok vE Wi ke A CReH OFS WYIEEBOIR A (Kin et al, 2012). = A
_:L(Jang et al,, 2010), uirﬂ(Jang et al, 2012), AkShin et al, 2017)7 < P18 EEZC] A7) weh w7IEAEC] FAHOR Sdte
Fke] Azlold] tiEELo] nj7) Bauks 147}5} oq:,Lg} the] B ¢i7o] 7B%E YEU I BAE 7Kt M (Kang et al., 2012)7} 9
H% 2 7} 0}14 227 gejel vl BrEES AUl ut 5} v)73e A71eE npEAe] Ak(Jeong et al., 2025)0] WEH A&
WEE 49] 7L f-glucan} 22 44 *g*ﬂ_a oo 5 o FRUTON RS WIEAEE Flke BEE Hols
Ho| A3k FEIE AP WEol(Kim et al, 2024) Wmo] Ay F 2 AFoNE FEATH BYIEAE B SR TR
FRYO] 3970 et Zloled w wage] 4] st A Ayt gt AAE B 2Rl 57k Al
kT E5F Kim et al. (2012)9] Ao faw 27] SEskeko]  Ske BHIY v HEE A w2 2] R HEE 4R
ZHBIAE wlo]y] ToA] 22| Wafog Huly) Zrjslo] 223t 8714 59] 244 A (hydrophilic compounds)A A3 B

A1 98 2 ek nsion, ofef BuS g ok . o ZI9Iske A2 ReIck v 3] <480l FAo] 27k ¥
Elo] 9l Aojd90] kel ZoF STk Ham et al, 2016). A= AFS |7y BraE H7g Qlgh T Ao E]H AItE, FEEO] 4
9] EslEES 7|5 % Wyl A 2E3 22 A7t I o] ol F AJEo| ¥EY 27] £E BRFE oA,

=t B $:59] A7IEE AR ZAg SEARS Hojgo a2y Ul dEEe] 7l wiEste] Sl ol SR W

Table 3. Physico-chemical properties of muffins with different levels of rice bran fermentate (RBF)

Moisture contents Color value
%) pH L o b
Control 26.03+0.54°" 7.68+0.20° 78.71+1.38" -3.67+0.04° 17.55+0.29%
RBF 3 26.60+0.74° 7.26+0.12° 78.26+1.53 -3.27+0.10° 17.43+0.24
RBF 6 26.75+0.20° 6.99+0.03° 77.33+1.47 -2.86+0.14° 17.40+0.43
RBF 9 27.71+0.80° 6.83+0.26° 77.13+1.45 -2.57+0.18° 17.38+0.38
RBF 12 28.12+0.25° 6.74+0.17° 76.29+0.06 -2.38+0.12% 17.38+0.33
RBF 15 28.84+0.22° 6.58+0.37° 75.75+1.43 -2.24+0.09° 17.40+0.01

"Mean=+SD.
“*Means are significantly different within the same column at ©{0.05 by Duncan’s multiple range test.
NSNot significant.
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27} Q8 "o I F WAk 5719 BAYS AvA &
Sfal thgo] SR 7RACL S RARIFY] diie] 7] £ATo
Z7Ft 08 WETHKim et al, 1997; Kwon, 2014).

pH

u)7} e b= 2’ W12l pH Table 30 LERH A
o} Rt 3%, 6%, 9%, 12% 2 15% A7FEo|A ZH2t 7.68+0.20,
7.26+0.12, 6.99+0.03, 6.83+0.26, 6.74+0.17, 6.58+0.37= §-2]2 0
£ Tadlks B3RS YErISItE 2 A7 AR B Bl o
T2 1 ARSE A7IRE AR =S ARKKim et al., 2020)°]
AUtk ol= wde] Ta wpolA ABAE Abol| o5 FaE Aew
F=™(Kim et al., 2024), 2 Aol A ARGRE 7 HRE] F
< pH7} 5.87°1 A& 8ok nl7} HaEe] 7ol Soldo
whe} W7RRo) Hlgo] EolEal oMYl vt HaEl] vlgol &
7Feti71oll AAAHA M| pH7} Asigirtarl ke

ME

o] A 24 ATHE Table 30 Uehgich. A1E9) ¥ of
525 e e A HEQ] Hx(lightness, L*¥)= tR-0] 78.71+1.38
0% 7k R9ton] )} WaBe] Akl wet 757541 4374
WA 245t ATS B 0 2R AL 74 19 o
S¢ Ao) vjal Hizo] ArfEEA ) waE Aol vt
AAH9 Bk B soll A0 B ol W/12L A
713t MW (Barbhai et al., 2022), 7732 H7}5t o= (Jeong et al.,
2005)3} B AR )7 FaBo| AT = 18] Ao
2 oI o et vRe] SO eduess, ae T
—3.67£0.04°02 7P B2 ghs YERSIY v TaE] A7kE
of Wt ] —2.24+0.0971A] =obE o™ S (yellowness, b*)=
g EaEo) A7kl w2 Halrt glloy dizstol] sy
g HasE 7Rl ddidos W g Yt ol 2
2] =4 AE 7R Huy 5U3t A O H(Kim & Lee, 2004)
HH2 A AF F oo 9] F7tEe F50s gl
ok vl AA 2 vk} QBN we I F ks 4=

Qlet 7R @} vrgo] el Ao WQIckShin et al, 2021).

ABTS free radical 27 &M

Free radical-2 AJA] W AE#|A0| o5 HAE AgAake] 14

AEQ] BESIAIARS ARSIA]7| 2 3pits) A F 9] F7k= of7] &
S SHAA AL AolE 2T 2N A7) 520l Ao, wstet
7+ E|5i4 Aglo] Ylo] EthHong, 2009). ABTS free radical
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A7 G2 ABTSS} potassium persulfate?] AR O =2 QI3
ABTS fol2o] /=1, iteks= 71 247 HE0HH 3=
Aol Egsl] WHol= AR RISt MinAlexander et al.,
2023). v7} AEEC] SRS 23t ABTS free radical 227 23
A= Fig 20 YERITE ti2te] 3%, 5427%= 7P W2
= UERIY n daE 7l HEste] S71skle
15% H7REo] 71830%% 7P & 2 Ryt v EaE 5
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Fig. 2. ABTS radical scavenging activity and pore characteristics of muffins with varying rice bran fermentate (RBF) concentrations. A: ABTS RSA (%),
B: pore count, C: porosity (%), D: average pore perimeter (mm). Different letters among samples different significantly (£0.05).
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Fig. 3. Appearance and pore structure analysis of muffins with varying rice bran fermentate (RBF) concentrations. A: surface view, B: cross—sectional
view and, C: binarized images of muffins by ImageJ.
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Ak E3H AlES] FA|, o], 73 2 vl AlEe] FHE 2
Aol Q4R 75E 371 A] 98t AAHR 715 F20]
F= v 5 3t v EaEe] AV Al FElE 243
© 840 FF FW1°N FFAR! 712 Friolle FF= 713
202 AyZbEick. T} RBF 159 92 e 4 715w g 2
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A 242} 6.45+1.62, 6.15£1.56°0 2 7 =2 7|5 E Uehith o]
g v EEE 7Pt vl £/ olFE S0l S
FE0lg Rofshs o] 39 YL vlAl Zo2 Holck, Ut
Az v £85 HolAZlo] 28 B 57 oz Asf Al
F) 71557k Aot S Qo BE IS AL 0% FagS
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Table 4. Texture profile analysis of muffins with different levels of rice bran fermentate (RBF)

Hardness (g) Adhesiveness Springiness Cohesiveness Chewiness Resilience
Control 225.88+8.62°" -0.74%0.22° 1.04+0.08° 0.81+0.00" 207.59%15.42° 0.48+0.03"
RBF 3 198.73+20.51° -0.49+0.03" 1.00£0.02% 0.80+0.01 183.65+6.34° 0.49+0.02
RBF 6 178.90+8.63 -0.43+0.33® 0.95+0.04® 0.82+0.01 151.71£11.74° 0.47+0.01
RBF 9 156.92:£7.24> -0.38+0.02® 0.93+0.07% 0.80+0.02 122.47+6.00° 0.48+0.03
RBF 12 138.38+15.12% -0.15+0.15® 0.90+0.04° 0.82+0.02 101.50+4.66° 0.47+0.02
RBF 15 115.48+12.53° -0.10+0.10° 0.89+0.02° 0.79+0.02 85.22+15.49° 0.46+0.02

"Mean+SD.

““Means are significantly different within the same column at ©{0.05 by Duncan’s multiple range test.

“SNot significant.
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Table 5. Acceptability of muffins with different levels of rice bran fermentate (RBF)

Added RBF (%)

Control RBF 3 RBF 6 RBF 9 RBF 12 RBF 15

Appearance 6.78+1.51%" 5.33%1.61° 7.75+1.39° 6.70+1.47° 6.43+1.26° 4.73+1.63°
Crumb color 6.93+1.47¢ 6.53+1.80% 7.25+1.39¢ 5.78+1.59%® 5.95+1.68 5.18+1.50°
Aroma 6.20+1.67"° 5.75+1.86 6.45+1.62 6.03+1.56 6.18+1.63 6.13+1.52
Moistness 6.15+1.81" 5.05+1.63 5.48+1.85 5.38+1.79 5.00+2.31 5.18+1.95
Chewiness 5.95+1.74" 5.55+1.83 5.58+1.87 5.58+1.55 5.58+2.18 5.20+1.68
Overall taste 6.00+1.80"° 5.95+1.22 6.35+1.92 6.10+1.65 5.78+1.59 5.45+1.71
Grainy flavor 5.80+1.73" 5.95+1.77 5.93+1.53 5.93+1.86 6.18+1.74 5.53+1.32
Fermentation flavor 5.95+1.63" 5.78+1.48 6.15+1.56 5.93+1.61 5.85+1.79 6.13+1.64
After taste 6.10+1.63" 5.68+1.61 6.38+1.64 6.23+1.46 5.78+1.53 5.90+1.71
Overall acceptability 6.05+1.81" 5.80+1.76 6.58+1.58 6.08+1.72 5.65+2.07 5.83+1.62

YMean £SD.

“IMeans are significantly different within the same row at 0.05 by Duncan’s multiple range test.

NSNot significant.

+ 1 dREe] J8% A7 dideo] 4= ol tel &
AHog AT o J=F AEshe AoE AT 4 Sk 5
SH(moistness) 2} 4 3l/d(chewiness) & E3F -§-2] 491 Zpol= ¢l
Qo dizato] 27} 6.15+1.81, 5.95+1.740 & 714 &=Qtom o}
207 RBF 6°] 27+ 548+1.85, 5.58+1.870% =2 7|5 & 1}
EFiQict. ofefdt Ail= obA] 1Rt Hiel o] u|R} e Ee]
7Ho] W2 Ofet &2 Rkl AR 20| dF= 714 &
et 9] v ERE0 A7k ideel Wr7lo] Addt 2
A HeeEs AT tiEes Az Akl 7k
(overall acceptability)= RBF 6 Z]7]<0] 6.58+1.580.& 7} =2
FAE 715sHtE ARl 7|5k AEY ) RS 5
ARl 713 wet Fu|, A% 59| B} ] wet FHA 0
2 grisl=t), 2 o= RBF 60] 7HY w2 7|5 =5 YERY
ACH6.58+1.58). 3] t|7} L ES] H7IFo] Eold4E 7|S
7} oA = dHrAQl A3kt 9, 6-9% 2] H7te 25
HE2TET £2 7|25 YEIH uI Eas d7ol 9%
oo F7Ie 7B AR B Sk, Fo A R
7139 ¥ & 94 54 AskF e 7| 2=9] sttt
webA Fikeksat Huo] FEid F4 9 4HRL 7| EE B

22T & U ot 4us Arlgon Be

Q o
£ 7= v SRERBAS 7R Hue] £ ks 24
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