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ABSTRACT

The purpose of this study was to analyze the components and quality characteristics of financiers made with gluten-free
grains (Non-glutinous rice [NGR], Glutinous rice [GRF], Glutinous Foxtail Millet [GFM], Glutinous Proso Millet [GPM], and
Glutinous Sorghum [GSF]). The gluten content of the financiers was measured as 4,500 mg/kg for soft-flour financiers and
less than 5 mg/kg for grain financiers. There were significant differences among the samples with respect to crude fat (p<0.05),
crude protein (p<0.001), and crude sugar (p<0.001). There were no significant differences between the samples with respect
to moisture content and °Brix. The yellowness of the crust of the GPM financiers was the highest, and there were significant
differences observed among all the samples of financier (p<0.001). The 2,2-diphenyl-1-picrylhydrazyl(DPPH) radical
antioxidant activities were the highest for the GSF financiers, and there were significant differences among all the samples
(»<0.001). There were significant differences in the hardness of all the samples of the financiers, with the GFM financier
having the highest hardness and the GRF financier the lowest. Consumer acceptance with respect to aroma, texture, taste, and
overall acceptance did not differ significantly among the samples, with color being the exception. Thus, it can be concluded
that gluten-free grains can be replaced with flour when manufacturing financiers.
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Al AZE Al AlFlA W87H(Pureunvin,
Yeongcheon, Korea), 327 15(Sungin, Gwangju-CITY, Korea),
2127 HJeungAnri herbmarket, Yangpyeong, Korea), 2717
7}5(JeungAnri herbmarket, Yangpyeong, Korea), X575
(JeungAnri herbmarket, Yangpyeong, Korea), @Z{(HAFA|S n}
EofA 7)), ABKHCT Cheiljedang, Incheon, Korea), L&A
F-AWE(SOCIETE BEURRIERE D’ISGNY, Choisy-le-Roi,
France), &= 91(Chungjungone, Gunsan, Korea), 2% (Hanju salt,
Ulsan, Korea)& A~ 3lUZE nlECA F9)3te] A9
T TH 24 HE 52 4C W EIHRHI3HI010WWB,
Samsung Electronics Co., Ltd. Gyeonggi province, Korea)3}31
on, 27l I3t Il E T2 AMSE] S8l wt
2% U7HCJ Cheiljedang, Yangsan, Korea)= A&-3}53Th
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AH2-89 tHSomoto S 2020). F@FAle] A ZE 93 Wk
HigH] = Table 132} 2t} IdAloe] Az WHE v
2t} g@Alddle UWoHR, olBEUME, WAVEE, AT,
24z, ZA7A, ASLSFE 35 mesh EFYA|(Test Sieve,
Cheonggye Industrial Mfg., Co., Seoul, Korea)ol]l 23] 24 &
A ZTE @3zt ARd Ags Y3 A=A
(LW-2003A, Liantek Electrical Appliances(Shenzhen) Co.,
Ltd, CHINA) 1TFo. 2 237k AUtk of7]of] Az Lo}
olR It RWATIRS} olRETR HAL ) ofRETR
ST WL LT £ F BAS ¥ £k 55T
2 ol4(Beurre Noisette)s 2~33] WFo] Hisol &3t &
83 cm x 4.0 cm x 1.9 cm®] T dAlol] ol 40 g(90%) S Mg
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Table 1. Formula of financier with gluten-free grains
Sample
Ingredients (g)
SFF" NGR GRF GFM GPM GSF
Soft flour 15 - - - - -
Non-glutinous rice flour - 15 - - - -
Glutinous rice flour - - 15 - - -
Glutinous foxtail millet flour - - - 15 - -
Glutinous proso millet flour - - - - 15 -
Glutinous sorghum flour - - - - - 15
Almond powder 30 30 30 30 30 30
Egg white 45 45 45 45 45 45
Butter 45 45 45 45 45 45
Sugar 35 35 35 35 35 35
Starch syrup 8 8 8 8 8 8
Salt 0.5 0.5 0.5 0.5 0.5 0.5
) SFF: soft flour, NGR: non-glutinous rice flour, GRF: glutinous rice flour,
GFM: glutinous foxtail millet flour, GPM: glutinous proso millet flour, GSF: glutinous sorghum flour.
st} e AMAQE(CM 61, RATIONAL Inc., Berlim,  $A1Z1 ¥, 20%3F 4HE Sgoldais  4]ojFdch
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ZF=](K1100F, Hanon Advanced Technology Group Co., Ltd.
Shandong Province, China)2 ¥23}9t). A <F 1 g& &
o} ¥&] ZZA(selenium powder; Daejung Chemicals &
Metals Co., Korea)?} 713+ 3F:HH,SO, , 95~98%, ACS
reagent grade, Thermo Fisher Scientific Inc, USA) 14 mLE&
231 420CeAlA] 1A 7HEste] Eale Ald-&dd S/F
80 mLE H7Fstlth. dAIA2F 25 mL7t 491 284S
Febagd ¥ & SRYo] Ao So7H Sk
t}. 40% NaOH(NaOH, 40% w/v, Analytical grade, Daejung
Chemicals & Metals Co., Korea) 50 mLS &£3f FHo| @&
5 0.1 N HCIE o]-&sto] Asisitt. gld o2 A8
% 33] A3t HHagoz YRt

T e 2] Ve 2 14 AF 4R Al H(Ministry
of Government Legislation 2025)°l] w2} | L2 r}E T2
A2 ZE7](Waters 2414 RID, Waters Corp., Milford, MA,
USA)Z ZAH-& Ze] 300 mm, <EAlE 4 mm, p-Bondapak
Carbohydrate, ZH 2=+ 22, 15 1.0 m/E, ©]53-2 oFA|
EUEZF80:20, ww) O & dlo] HAEh A= 3 g
= Al TFT 25 mLE Fkska FAIE g1 £ 85T
Fo|A 2587t 7kesl] BRE FE & AR WS
o HZx 71535 FAC Bl 2000 rppmellA] 1023 €
A &-2](Gyro 406G, Gyrozen Co., Ltd, Inchen, Korea) ¥ 0.45m
NYL ¥H(LK Labkorea CO., LTD. Gyeonggi-do, Korea)= Z
Esto] Al@go o2 ALESIItE B3 Al E5E 5T
(Fructose(FO127, Sigma-Aldrich Co, Germany), Glucose(G8270,
Sigma,  Germany) (S7903, Sigma, Germany),
Lactose(M5885, Sigma, Germany), Maltose(61339, Sigma,
Germany)S 1 g 2o} 10 mL Fu|Zekxade] Ya %83l
(100,000 mg/L) ZAISKATE. A47te] Brd= st E2 9
AJ31e] 2,000/4,000/ 6,000/ 10,000 3 EENS ZA181A
th B e A8 T 33] S5te] Boe® YRt

Sucrose

AZE R 3 Al 2E HEW(B01348WA, Nasco Whirl-Pak Co.,
Fort Atkinson, WI, USA)oll Y1 Stomacher(Bag mixer 400
VW, Interscience Co., Saint Nom, France)Z speed 4°l14] 154
33 wHEsle] FASEE AR 1gS FEEHII(MA3SM-
000230V1, Sartorius Co., Gottingen, German)E ©|-8-3l] =%
stk RS F 33 vk SAste] HagkS JERIIch
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Atkinson, WI, USA)°ll %3l Stomacher(Bag mixer 400VW,
Interscience Co., Saint Nom, France) 2 speed 4°l|A4] 283t i
Azslat. AR (Gyro 406G, Gyrozen Co., Ltd,
Incheon, Korea)E ©]-83l 4,000 rpmollA] A &5 158 H41&
Zstz, AZdAurS & Brix meter (MASTER-53M,
ATAGO Co., Tokyo, Japan) ?]ol] &2 5733 % GH=E &
Aesith ARS £ 38 2P BRgho Ve
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Al Cruste} Crumbe] A== AAA(CM-5, Konica
Minolta Co., Tokyo, Japan)E ©]-83}] ™HIZ(L-value, Light-
ness), 21 (a-value, Redness), 2 =(b-value, Yellowness)S
ZHslsinl. B W9 3k 1-96.85, a=—0.02, b=1.68 °|ATh
Alge] Aee 334 Bk S3sie] Pghe 2 JERIT

8. DPPH Radical &~H=

gaksl 248 =43817] 918 DPPH radical 27% =%
2 AEE ImgmLe] T2 dEkgd] 33 T 96-well
plateo] 100uL® #7}3l3 0.4 mM DPPH Solution 100uL
A 7k 37T wdTlelA 307 BF RRSAIFITH
Absorbance Reader (ELISA Reader) Devices, SpectraMax 190
Microplate Reader, Calfornia, USA)Z 490 nmol|A] &3 =5
238500

Er8e] FHE SHHS vEoE dEgHA S e
EF-&(ascorbic acid)@} DPPH &t Zt A7 %5(%)< ¥ w3}

v
At A|E9] DPPH radical 24 5L & 334 WhE =245

o Prgrew e,

9 xEZ =
Aol o] 227HE TGl E 35 & T
S FAICZ 10 x 10 x 10 mm BAFE 02 A2 F, Texture
Analyzer(TAXT Express-Enhanced, Stable Microsystems Ltd.,
Godalming, England)E AM-3le] 7 Z(hardness), 5373
(cohesiveness), BF2/J(springiness), /d(gumminess), 4373
(chewiness)S S 3lith 2L A& 2.5 cm 953
probe & AH8-31%1.2 ™, pre-test speed 5.0 mmy/s, test speed 1.0
mnys, post-test speed 10.0 mnys, distance 5.0 mm©|1t}. 33
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= A8 e TR E AAISRATE A(color), $Haroma), 2
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(Jeonju University Institutional Review Board)®] AFH 5912
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1. A

RE AYE 33] o] wkR Ao, dddde
SPSS Statistics (ver. 27.0, IBM Crop, Armonk, NY, USA)E
o]t Hi¥ FFAUAE Ttk 4 AR Feold A
e EiHEM(one way ANOVA)Z p<0.05 FEollA
Duncan U5 91717 (Duncan’s multiple range test) = A}
&3] Ak

Veratox for Gliadin R5 KitE ©]-&3dlo] =Fel-z2] =

X
fl

i gAlel 256 4 Z2H= Table 29 2} & F3gt
mg/kg PITHO R = W7HE 3 GA(SFF)E A9
F Al 25 G nigkol itk HrFE T]dA|
(SFFE A& 5 mgkgs 233 4,500 mgl 2 JERS:
o} & A3 dAldle 2T WM I@A S AlLlst
I FFAE7HR(NGR), FE7HHGRF), 2H27HHGFM),
A7V A7HHGPM), AHES7HH(GSF) IdAloll 2% S7H
zg] AFo=r SlEh

¢

_?L
L2,

F7HlzE] F/FE E&3 g AT B A=
Table 32} Zt}, A 2p271F 3] ol(GFM) 36.70+
0.50 go&2 Eom, aAer7hE IEAI9|(GSF)= 35.11+
L1l go 2 Y] YEPth(p<0.05). 2o 27|37+
FAIS(GPM) 9.2940.17 gl & =gton, A7 udald)
(GRF) 8.56+0.36 g2.2 S| UERHTHp<0.001). & T2
U7}E 9G]l (SFF) 26.94+1.51 gO & Ekom x}4=47}
2 31 3A]0(GSF) 14.78 g2 & A YERGTHp<0.001).
VR EAA RS v wehH F ofu| At ke ) uhe
L7HF 9.15 g, AW 0.94 g, FF 0 golm™, &, wn] 7
100 g B 7.56 mge] L, AH-2 0.98 g, TF+= 041 golt} &
T 2 AAL 100 g T A 1094 g A 317 g,
DR 0.75 g A, 2o o ke g2 FR9)
91791 2}o]7F UATHRDA 2022a; RDA 2025). Han NS
(2024)2] AgellM e 22 AEo|he kA, Au] AL,

e ot Jo

Table 2. Quantitative analysis of gluten-free grains financier good using Veratox for Gliadin RS Kit

Sample SFFY NGR GRF

GFM GPM GSF

Below the
quantitative limit

Below the

Gluten o)
quantitative limit

4,500 mg/kg

Below the
quantitative limit

Below the
quantitative limit

Below the
quantitative limit

! SFF: soft flour, NGR: non-glutinous rice flour, GRF: glutinous rice flour, GFM: glutinous foxtail millet flour, GPM: glutinous proso

millet flour, GSF: glutinous sorghum flour.
P Quantitative limit: 5 mg/kg below.
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Table 3. Crude fat, crude protein, total sugars, moisture contents and total soluble solids of gluten-free grains financier

Sample” Crude fat Crude protein Total sugars Moisture content °Brix
P (g/100 g dry weight) (g/100 g dry weight) (g/100 g dry weight) (%) (%)
SFF 36.48+0.242" 8.96+0.06° 26.94+1.51° 14.12+1.41 4.50+0.10
NGR 36.64+0.32° 8.64+0.47¢ 19.84+1.72° 12.87+0.50 4.53+0.12
GRF 36.42+0.21° 8.56+0.36° 13.70+1.29¢ 12.90+1.84 4.40+0.00
GFM 36.70+0.50° 9.06+0.83° 22.73+1.84° 13.1940.58 4.53+0.15
GPM 36.65+0.53° 9.29+0.17° 16.05+1.08¢ 13.1240.80 4.60+0.10
GSF 35.11£1.11° 8.98+0.26° 14.78+1.11¢ 13.53+1.49 4.43+0.58
F 3.393" 60.130"™" 37.559"" 0.455™ 1.600™

! SFF: soft flour, NGR: non-glutinous rice flour, GRF: glutinous rice flour, GFM: glutinous foxtail millet flour, GPM: glutinous proso

millet flour, GSF: glutinous sorghum flour.
D MeantS.D. ™ not significant, © p<0.05, ™ p<0.001.

174 Values with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.

20 A B9 Aolsk B4 AR A % 2710 we
zamde Aolvk 9 + dvn Rusdn. 355 F
ARAFL SYst] 1A Be Ae] 2A FPo]
(2

7H) 2 7R EY ks B AIA
THRDA 2025), & Ao e L7HF A oll(SFF) <} 3Ha
7HE 3G (GRF)S Aol o A UEhith 2
Felze] 7 gl i A= Table 33} Zth
Zk Alm ZF IdAell o] SRS frolA]] tel 7t glith
U7FF 9 AOl|(SFF)S] % TS 14.12£1.41% = =%
™, JRA7HE 9 gA(NGR)= 12.87+0.05% 2 WA VFERS:
ot W7FE 3GA]Oll(SFF)] FiEgde] =2 olf= TAR
(E7FF, WA7RE, L, Axobe, 27187, A
79 45—@%4 ztolef oJgt A2 Als €t Gluten-
free IHE & o 4 542 Lim HS(2023)<]
Aol ofshd ® 7}T4 SRS 13.52%, WETLFY] 5
B3 11.81%, A7 283 9.77%, A7t 4
T 10.47%, ZA717HEY] = 10.36%, AHET7HE
B3lek 11.57%2 Drl5e] fEdeko] thE 2R H)
. Chu JH 5(2023)¢] #7150 272 dejste] A
4 54 AT T 7R FEdEel =2

dteko] = vehd 7] FiEgtae] 7
A=l okﬁ ATt 2 A YR
3 = A3R= Table 332 2t} 3

Aﬂ/ﬂ- = 'T:"";é]oﬂ

gtkSong DH & 2017). Z71A7EE 3dA]ol(GPM)=
4.60+0.10%= =9%31, FHA7FF 3'dA] ol (GRF)= 4.40+0.00%
2 9 vEhdou AlE 7 BEE fo024Ql Atol= flith
Song DH & (2017)2] Al oJsld L7[FE tiAIS vkt
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5ol 1% vjzle] 4 BECASLE, v, Fu), F2)e] 3
7}7} w3y gee] Wale] JFE v)AA] g Aom et
B A7) 2o A% JephRich

=
g2z 9 Aol Crust®} Crumbe] M= Ail=
Table 49} 2t} 3 GA]o] EW(crust)e] B=E YERI= L
e A7 IGAA(GPM)E 42.69£2.20°0.2 H9ko
w, W7} I GA]|(SFF) & 35.2242.00, 22715 3]dA] o
(GFM)= 29.7443.41 2 fro] & o 2 i Ve THp<0.001).
Yeti= agte 27HF 3dAICN(SFF)7L 14.82+
1.530.8 =gkom 2}z 3 Ao (GEM)E 9.25+0.44 2
FrolA oz YUkth(p<0.001). =S YeR) = bate 2]
7 71 9 GAIG(GPM)E 20.17£0.73 2.2 Fold o2 &9
o, Z7FE IGA(GEFM)E 12.0342.252 Frojdo s
WOPE}(IKO 001). I dAlol W (crumb)e] W= L 2L7f
F I GA]l(SFF)7F 59.15+0.802.2 fFeldoz Ekon,
27 HE 9GO (GSF)E 404611128 F-0] 2 0 7 Ll
th A% agke A5E7HE 9@A G(GSF)7F 7.82+0.13 2
2 Ao Edon, fartE 3 (NGR)= 141+
0.19% fo]& o2 Ythp<0.001). FA= bk U7 5
FAN(SFF)7} 16.53£0.202.2 Fo]F oz Egkom zpx7}
F 9GA(GEM)7E 11.0140372 oA o®  ygk
(»p<0.001). & AFoAA= IGAll Az Al FAREINF
3 JA7LE S 2ejota Hrbd AR F B we
e FL3A AAstA o, crustet crumbe] HE(LEY), A
A =(agh), SAEDFE) Sl A8 R 2ol S vER
tHp<0.001). A7) A& H7bele FARRA, A, A
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Table 4. Color value of crust and crumb in financier with gluten-free grains

Sample SFFY NGR GRF GFM GPM GSF F
Lightness  35.22+2.00”*  38.77+2.65®  40.75£3.52°  29.74+3.41%  42.69+2.20°  31.53+0.63% 15.918™
Crust  Redness 14.82+1.53"  12.06+£1.36"  11.78+1.00  9.25+0.44°  10.07+1.23°  13.28+1.24" 11.844™
Yellowness  17.71£1.19°  18.58£1.33®  19.61+1.28°  12.03+2.25°  20.17£0.73*  13.61+0.30° 25.660""
Lightness  59.15£0.80°  57.41£0.25°  56.03£0.75°  45.50+1.14°  53.50£0.82°  40.46=1.12" 292,033
Crumb  Redness  —1.11+0.19°  —141+0.19° —0.46£022°  0.08£0.07°  —1.11£0.03®  7.82+0.13*  2,069.722™"
Yellowness  16.53£0.20°  14.86+0.21°  15.92+0.14°  11.01£0.37°  16.32+0.34™  11.61+0.37° 291446

" SFF: soft flour, NGR: non-glutinous rice flour, GRF: glutinous rice flour, GFM: glutinous foxtail millet flour, GPM: glutinous proso

millet flour, GSF: glutinous sorghum flour.
Y MeantS.D. ™ p<0.001.

*~ Values with different superscripts in the same row are significantly different at p<0.05 by Duncan’s multiple range test.

g 59 5& Y ollA] @AY SI= caramelization 3! Maillard
reaction, 7}F2] YAZ7]e] FTgFE et Chu JTH 5
2023). Lim HS (2023)2] 7ol 2lehd FA 2(d7 -, W
7 5)7F 7R A B A= (agh), SA=(Db
ghel Jaro g Il WELgh), A =(@agh), T (Db
)7 2ol 7 slvkar B sttt Song DH 5(2017)9] A+
ANZ U/HE dEE 71ed ASE dAlshe A%, As

I AR Qlste] WRLgheh A=), FA=ba) 7

o] -
AT

FFE e Zlo R Hasigith A B A= A
g9 Ayt 9 A9 crust®t crumbe] =LA, A=
(a%h), FAEObhHol F&FE vHTka A€k

4. DPPH Radical 2715

2T ze] F/{E G835 A kst S S
%} ¢t DPPH radical &7 5% Z¥= Fig. 13 2tk 3¢

Alelle] DPPH radical &4 %2 25471 3dA]ll(GSF)7}
26.22+1.034%= =kow, L7FE 3 @A||(SFF)E 8.13+

a
S
b b
; C c | I I
FF NGR 3RF SFM GPM 3SF

Fig. 1. DPPH antioxidant activities of financier with
gluten-free grains. Values with different letters above the bars
were signifcantly different at p<0.05 by Duncan’s multiple
range test. Each value is mean+S.D. (n=3).

DPPH radical scavenging activity(%)

1.04%% DPPH radical 227%°] S3ttH(p<0.001). o]} &
A= 7 IRV 7 A e ks e R QIS Ants
Atsdch FF, Al 21, =% gl wEl Zfel 7} 9o
ZEFE 100 g2 289 E 234 mg, 20| 119 mg,
A7 100 gF Z2)9 = 69 mg, St o= 24 g AFF

100 g Z2]9|s 55 mg, 2R 0= 17 mgS 73t
ATHRDA 2022a). FF3} =3 %o W2 xlol& 9o}
TS W A2 100 g EE9E 7.6 mg, et 0]
= 32 mg, YREIEDS 100gY Z2]HEs 5.5 mg, S
=ol= 2.1 mge 3k $ATHShin HY & 2022). Song DH
5(2017)3} Han NS 5(2024)9] ATl A& G222 u) Al
upel FEAt SHES Zpol7h AR 2o} 717de] kst &4
H} H2AoA HEpdS w= 40 gitsl EAdo] &
I aklem, EEAlopd gheFe x| Wi w93k
UARE Hof| s vl Aol e Aoz Hash
B oAgel 2 Fes Bk

L

R

Il

2 e

= -85t 1\ dAlof Table 5}
2t} 7 S(hardness)= A27HE 3GAIO)(GEM) 7} 269.04+
2234 of2 Eom, FAVFE I A l(GRF) 131.10+9.39
gf 2 SITHp<0.001). Chu JH (2023)2] ATolxE 59
AAF 277 A2 WA B 7 Ee] wE R 2
H7] Wl A=t dobxivka B aste] £
Mz ge 379 50w Q3 dFor AgErh Lee
MH 5(2005)°] Aol ¢Jahd wlx, 2kxo] 7ol S7t
ol et Awrt 710 Hasle] B AT 2e A
< Yeltt. g2 A (springiness)S A TollA] £ EAO
2 g=EA gho] Eoe A 2ldsta 71327} SRSt A

< omElEd(Lim HS 2023) 7R 3)dA]Cl|(SFR)E

A=)
=

gl Ame

73
73
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Table 5. Texture analysis of financier with gluten-free grains

Sample” Hardness (gf) Springiness Cohesiveness Gumminess (gf) Chewiness (gf)
SFF 142.00:£23.54°1 0.91+0.01° 0.73+0.01° 103.48+16.28° 94.11+15.96
NGR 249.45+17.35" 0.85£0.03® 0.74+0.01° 128.39+64.69° 95.61+44.70°
GRF 131.10+£9.39¢ 0.76+0.05° 0.65+0.01¢ 184.92+14.20° 157.70+7.18"
GFM 269.04+22.34° 0.84+0.05® 0.70+0.01° 189.47+13.85° 158.62+8.80°
GPM 180.67+5.88° 0.79+0.01% 0.64+0.01¢ 114.86+4.86" 78.76+7.18°
GSF 217.68£10.52° 0.74+0.06° 0.67+0.01° 146.68+9.51% 109.28+14.10°

F 36.267" 6.946" 58.540™" 4707 8.044"

! SFF: soft flour, NGR: non-glutinous rice flour, GRF: glutinous rice flour, GFM: glutinous foxtail millet flour, GPM: glutinous proso

millet flour, GSF: glutinous sorghum flour.

ook

Y MeantS.D. * p<0.05, ™ p<0.01, ™" p<0.001.

24 Values with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.

0.91+£0.012 ESkth WA7IF I FAd(NGR)=

0.85+0.03,

A7 3'3AI(GRF)E 0.76+0.05% ST Lee MH &
(2005)°] Aol efsiwl |z, 2pzo] Hrbere] S7Fgl w}
gf vlzrbRel Akzrbee] AAze] Alela wEss Al

o7 A wnEs A AelA] Wi 24
7] wfe] ©EAdo] fHaditta Haste]
£ 78S JeRith 4 (gumminess) S X271

whekal
A7 2
Ao

(GEM)7} 189.47+13.85 gf2 =gkom WrLE 1Al
(SFF)E 103.48+16.28 gf2 SEATHp<0.05). 47/ (chewiness)
£ 2271 9Ol (GFM) 158.62+8.80 gf 2 &9kom, U
7HE 3G Ao 7F 94.11+15.96 gf 2 SATHp<0.01). Song DH
5(2017)9] AFolM = EIHFE A7HEE giAEHA 27
gl Aste} opd R e~ FUMR A% A0l kAT
3 B33k} Kim KP 5(2016)2] vlsdl AFo| % A7}

ad/ﬂéﬂikﬂ%

1) Hat& ZAIEAM

W5 IFE dAste] vE 278 &,
g gAlole] B 7t A2t Table 63 2t} 1dAlol] £
Al(external color)< Crust M=o} £ 3o g 2z7}
A (GFM)E B E(LEH)7} 29.7443412 N2 ZF /M3
vkt BAHEA oA = 12.37£1.372 Ao] X sltia sk
=9kt Wa7E 9GO (NGR)E 8.80+1.462.8 STt

Table 6. Quantitative descriptive analysis of financier with gluten-free grains

Sample” External color Internal color Flavor Moistness Taste After taste
SFF 9.25+2.282° 8.35+2.62 7.93+2.26 10.64+1.4° 6.79+1.88% 8.95+2.58
NGR 8.80+1.46" 5.83+2.1° 7.46+3.28 8.03+2.01° 5.7242.84 7.97+1.49
GRF 9.94+1.71° 7.68+2.3™ 9.54+2.97 11.13£2.2° 3.73+3.63° 10.15£2.2
GFM 12.37+1.37* 10.38+2.16" 9.61+3.01 11.94+0.79° 4.83+4.73° 10.07+1.91
GPM 9.91+2.91° 7.80+2.8% 8.86+2.43 10.40+2.97° 8.99+3.73° 9.4+2.05
GSF 12.25+1.88" 9.28+2.32% 10.08+1.86 10.86+2.48° 7.06+4.98% 10.53+2.43

F 6.492™" 4.530™ 1.748™ 4.488™ 2.524° 2.271™

! SFF: soft flour, NGR: non-glutinous rice flour, GRF: glutinous rice flour, GFM: glutinous foxtail millet flour, GPM: glutinous proso

millet flour, GSF: glutinous sorghum flour.

2 MeantS.D. O=weak; 15=strong. ™ not significant,

T p<0.05, 7 p<0.01, " p<0.001.

"¢ Values with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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(»<0.001). U F-A(internal color) 3+ crumbe] M=o} 22
7Agko 2 A547HE 3 3Alol(GSF)ETHE = UERgA Rt
2271 3 GA(GEM) L] (L= 45.50+1.142 S|
et 227 I33dA1Cl(GFM)] WH-A1-2 10.38+2.16.2
2 S e A wkon], WAV I d(NGR)=
5.83£2.12 S3Ith(p<0.01). Fv|(flavor)e I|EAlE Yol
Hu AU vl AR E 2T &S Hrkehr] 8l
g, ¥ ddde A= I FEA Apolzt gk $m
(aftertaste)= T GANE oF Ha Tt & tel] e gl o
gt JrtE o] e AR 2 A0 Aozt §lith Lim
HS(2023)9] Al ofshd Z A WEe g
nonanoic acidE ¥33t 18FC 2 fatty(7]57), sweetish(BF
3h), lavender(EPIE) & So] B4tElo] gt vl B2
olA(E o] Z ) S Acid 25, Ketone 152 ¥33l 18F0 2
soap(H]*7), butter(HE)) @2 7F] 2-heptanone©] 34.01+0.31 %
A5 FAo® Huslgith B 2Folle] X1 glE X5H
71732l olal Fnl(flavor) 9t F1(aftertaste) ol A -F-2] 4 <1
ol 5 UYERfA] e Aoz AlgEh

FFHZY FFE AT AdAlde] aHA] e HAb
A= Table 72 2tk 3dAlole] H(color), 2552 A2
2 715w QS MR E 54 F R B AFelA
PA7HE TGAIOI(NGR) 6.10+0.88, FHA7FFE T)idAl o]
(GRF) 6.10£0.99=2 Aol t3t 7| 3%=7} =okow, U7 1
A ON(SFF) k= #2291 Afel7E glgl o, & AR kel
£ A9 Aol7h AATHp>0.001). Chu JH(2023)2] AT
M= WELE7F frelAQl 2ol S ehiA] e3t7] vl
o] Aol ]G reellA Fo] Al Aol & YehliA] eFstrha B

2474 %

lo
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D3FATE & A= HELA)7E A< Aol & e
A 715 %ol A A1 Apol & YEtilTh A7 3dA
AI(NGR)= 3&Haroma), Bi(taste)?} HHEH Q] 7] 5 % (overall
acceptance)ol| Al 7HE A 7 E Qo e A=t 9
29l Aot Ptk AZHtexture)S FAVFE Al
(GRF)$} 27k 9GA(GSF)9l 715 %7t E3ket,
A& ZE frofARl Aozt gidith webs 2FEEZe] 35
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= B71sk] $18l A A =
slqitt. gdAlele] SFEl Tk 2T EHE 9dAldl
(SFF)7} H &3t 5 mgkegS 2243t 4,500 mg/kg o2 e}
witt ool whall, 7 Il 25 B = 5 mekg "
Trog BE ZRdlze] AFoz IRIFHTE FdA g
DPPH radical &A%< 7 771 7KL e @ikt A&
o7 ALG7HE I GAIG(GSF)7F 26.22+1.034% 7 =%
th 22 Aot JPANA 227 HE 3@ Aol(GFM) 7}
71 =K (p<0.001, p<0.01). 3 ZF2 HAHEA o] 9] 3o} 1)
5 Aol e 2z 9 @dAlOl(GEM) 7 7HE Z18HA,
WA7FE 9 FAI(NGR)7F ddtttar 3 718k tip<0.001).
1 (flavor)2} FV(aftertaste) = 2717 3 @Al l(SFF)<} &

Table 7. Consumer acceptance of financier with gluten-free grains

Sample" Color Aroma Texture Taste Overall acceptance
SFF 5.27+1.277® 5.09+1.87 491+1.22 5.55+1.37 5.30+1.16
NGR 6.10+0.88" 6.20+0.79 5.00+1.33 6.10+1.10 6.10+0.74
GRF 6.10£0.99° 5.40+1.51 5.20+1.69 5.5040.71 5.60+1.08
GFM 4.33+1.30% 5.33+1.07 5.08+1.08 5.00+0.85 5.00+1.04
GPM 4.75+1.06% 5.42+0.79 4.83+1.19 5.67+1.15 5.33+0.99
GSF 4.00+1.25° 4.90+1.45 5.20+1.62 5.20+1.62 5.00+1.41
F 6.269™ 1.186™ 0.135™ 0.135"™ 1.522%

! SFF: soft flour, NGR: non-glutinous rice flour, GRF: glutinous rice flour, GFM: glutinous foxtail millet flour, GPM: glutinous proso

millet flour, GSF: glutinous sorghum flour.

D MeantS.D. 1=very dislike; 7=very good. ™ not significant, ~ p<0.001.
"¢ Values with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Felze] F7 IPAld Alg I FIAA Aozt glsi
ZHA S Bl A AL g7 9 A o (NGR)<F 3¢
A7V IBAG(GRF)ZE 7 =3, ol ﬂll?“ﬂ k!
7HE agAlell ek frelHQl tol7E gl AL, T Alsste

o] Q1 2ol 5 HATHp<0.001). 19| ¥, Az, Bt %—?@rzﬂ
NIRRT PR R “‘7}T Al ol(SFF) ¢t SFElZe] 7
ggaleeke] Alg 3t FoAQ1 Aol 7h AATE whebA
Aol Al AAT G 2178 ol &2 FGAdl & Al xshH
THRE FER 100% AL 256 S AEH fAE
& F42o] FAgAlel AFol 7Fesitta Atsdnh B3
M ﬂ%AMl(SFF)EE‘r E AFF7HE 9ol
(GSF)2] DPPH radical 22752 AH]|#Le] A& Aol 3%
How 283k o AlgHnt ol Ao W, {4, A}
Z, A7NA, 2 Bol AitEe A Yo EEoR:
T AUtk =3 O g 35S 48 S5y
Ao w A Adoste avjatet 762 A
Zo® ote 2HAE 1% Zvld AlF RS UA
FAE & dFS vA o= Alsdrh
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