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Physicochemical Quality Characteristics of Muffins with Added
Giant Faba Bean (Vicia faba L.) Powder
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ABSTRACT

Muffins were manufactured by adding giant fava bean powder at various ratios (0%, 5%, 10%, 20%, and 40%), and the
quality characteristics of the muffins were analyzed through physicochemical analysis. In this study, the volume, height,
weight, pH, moisture content, mineral content, total phenol content, total flavonoid content, ABTS and DPPH radical
scavenging activity, and palatability test of the muffins were analyzed. The muffin volume was highest at 136.67 mL in the
group with 20% Vf (Vicia faba L.) powder addition, and the muffin height was highest at 55.4 mm in the group with 5%
Vf powder addition. The muffin weight was highest at 63.66 g in the group with 10% Vf powder addition, and the pH of
the muffins was 6.88~7.38. The lightness (L value) of the muffin decreased as the amount of Vf powder added was increased,
while the a value and b value significantly increased (p<0.05). The calcium, magnesium, manganese, and zinc contents
significantly increased as the amount of Vf powder added to the muffin increased (p<0.05). The total phenol and total
flavonoid contents were 2.64~3.36 mg GAE/g and 1.64~7.77 mg QE/g, respectively, and showed higher values as the amount
of Vf powder added to the muffin increased. In addition, 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) and
2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activities were 12.44~41.84% and 1.70~45.44%, respectively, and
increased significantly as the amount of Vf powder added to the muffin was increased (p<0.05). Based on the results of the
preference survey, less than 5% of Vf powder is recommended when making muffins.
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Z 0] moufflet?} caked] sl ELo] muffeol| A )
= o™(Park EJ 2016), B F7H7F T3k, f-elvtetelA
_Z,_i O]'%],&l*} tH.S.o]L]— 7]—%13.0; 0]%5431 2}W(Kim JH
5 2008). = U] #A #HA A= ©]7] Yoon JA & Shin KO
(2025) w2l A Eo] 9lom, Hell F71E wAol A
H AAF5E vkE 4Z(Yoon JIC 5 2023), Y (Hwang SY
& Choi SK 2015; Yoon JA & Shin KO 2023) 2 2pAA3(Ju
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B AFoA ALEH AolAE Iyl U2 FUite R
2.9k % (Goodherb, Seoul, Korea)ol|lA] T+43tion, =

=z
i&(Beksul Co., Seoul, Korea), "3 ®H(CJ, Incheon, Korea), &

ZHGomgom Co., Seoul, Korea), WE|(Lotte Co., Seoul,
Korea), %-(Samyang Co., Seoul, Korea), H|°|Z 3¢

(Galimfood Co., Incheon, Korea), £&23(CJ, Sinan, Korea)<
Al vtEAA FYste] wie] g = ARSIt

2. |:|.|_E|_c3| x-”x I:lI-I:H

W] A %ZE Yoon JA & Shin KO(2023)9] A2 Ha
319101, Table 19 Al 52| w3} v]&S A|AIBISAT W]
Az e S A, o] RS B4l 20%}
30% AtelollA & Wkt glokal deks|o] zlo]AE ginpyl
B2 0%, 5%, 10%, 20% 2 40% H]&=2 H71stact Ak

o WHE Yu, ¥ E37](BS-201, Busung, Bucheon,
Korea)oll 4] 1E+0. & wrRbeto] 59l Thy, 33] = vpo] A%
= ket on, ol A7 Fe7t FAIE %S 3 min &
¢k ol £tk Aol E Il i wEE A gl

o] Z 354 = 35 mesh Aol A4 H7kstalon, of7]o] -
5 ¥, 1 min <t FolF v v A3 70 g
A JE WSS Ak ol] o] @k, ol& wH &

o] Yo 25 min FUF AL 2E(Horno Panadero, BS023,
Busung, Bucheon, Korea)2] 2712 S1%& 180T, o}#hE 170T
ATt T ML AeolA Wagste] Aol ARSIt
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Table 1. Formulas for the muffin added with Vicia fava
powder

VY powder content (%)

Ingredients (g)

0 5 10 20 40
Weak flour 200 190 180 160 120
Vf powder 0 10 20 40 80
Sugar 130 130 130 130 130
Egg 100 100 100 100 100
Butter 100 100 100 100 100
Milk 100 100 100 100 100
Baking powder 4 4 4 4 4
Salt 1 1 1 1 1

Y Vf Vicia fava powder.

AL JER XS &, W] v g i

2 Galaxy S10+, Samsung, Gumi-si, Korea)E ]%
g3ttt e A== AFA|(CR-400, Konica Minolta,
Osaka, Japan)E ©]-83F] " =(L, lightness), 22} % (a, red-
ness) % FAE(b, yellowness)E ZHotith =4 A
calibration A AF-3F ¥ WAL zhzb LGk 87.5, a'gk
031 2 b'gk 0.32%th

4. Elel 2uf, =o|, 24|, pH %

HAe] Fule A5 o] &3 FAAEH R 5T
(Ryu SY -5 2008). ®39] =ol& vjde] HFde et A1
EolE Wyo] AE]H (150 x 0.05 mm, Mitutoyo 530-101
Vernier Caliper, Mitutoyo, Kure, Japan)Z =743}t H#
o] FAl= A2(IB-410, Innotem, Seoul, Korea)< ©]-83}o]
=339t u1¢44 pHE W3 3 g2 Zolx 27 mL S/
7 mA ] ¥ 3083 A'eke] 1083 WA £, 8 um
A4 o1371](1002 150, Whatman)2 ]33k T2, pH "€
(pH 7110, InoLab, Seoul, Korea)E AF&-3te] “F-2ol|A 33
HHe 28k nh w3 R AOACH(AOAC 2000)
< o] &3le] 105C =2fo] 2E(KC0-150, Kuk Je Eng CO.,
Goyang, Korea)ollA] =735 THYoon JA & Shin KO 2023).
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emission spectrometer(ICP-AES, JY Ultima2C, Jobin Yvon,
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ARSI Aol E ghupl g A3 -8 F3)7](NSG-100
2SS, Hanil, Seoul, Korea)E Al&3le] H4519 o, o]
70% W] A8t 23 EAE7])(UCP10, JeioTech,
Daejeon, Korea)S AF8-dle] 1 hr B<F 60 CollA TS AT
A AlEE 10 min BRF 4TA 6,000xg= A4 E2]
o] 235dS 045 ym ©JIA](Minisart, Sartorius, Goettingen,
Germany)ol] @3t & weke FZES —18ToA WA
(EB3FX, VENIX, Seoul, Korea)3}ith H¥#HE Alg& & ¥
&, & ZgtH o=, ABTS ¥ DPPH iz &7 24 =
el AT
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7. & H= ¥ & E2EL0|E B2k 24

WA F ¥ e 7} 10 L Al Z°) Folin-Ciocalteu’s
phenol reagent®} SHF2 1:29] | E&E 4o] AF3F T3]
°F 10 uLE 73t 3 min B WX & 10% SHAHUEE
(Na,CO3) 150 uLE Z7Fetd 9hellA 1 hr &<t vHEAIAA
765 nmol|A] TBE(MMR SPARK®, Tecan, Switzeriand)S =
39 tHFolin O & Denis W 1912). A7k ZAKgallic
acid)(Sigma-Aldrich, St. Louis, MO, USA)S ¥FE2 2 A&
ston, v FF3AE AT & AR 1 goll He mg
gallic acid equivalents(GAE)Z At&3l3it). o] & Z2tH
wolu e 7+ 125 uL AlBoll /5 500 1L, 5% oF24k
UYEE(NaNO,) 37.5 uLE €L 5 min F<F W3 & 10%
3} 21] F(AICL - 6H,0) 75 LS £36te] 6 min E<F Bk
SA)Ztk o470l 1 M sodium hydroxide 250 pL-2 37}l 11 min
Eob W] wkglS 510 nmollA FHE(MMR SPARKY,
Tecan, Switzeriand)E =% 5}51 CHZhishen J & 1999). A3}k
< quercetin(Sigma-Aldrich, St. Louis, MO, USA)S o]-&3}
o A ETFHACETH A5 F Feti ol
S 233, 2 AHE quercetin®l] g+ F=Hug quercetin
equivalent(QE)/mg) -2 YER A tHHwang ES & Cheung JS
2024).
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8. ABTS %! DPPH zZiC|Zt &~ &M A

Alge] ABTS 2z &4 &4 #2492 Park GH 5(2019)
o] AFPHS #8slod HAsIITE ABTS 8942 7 mMo] 2,2
-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid(ABTS)<} 2.45 mM
2] potassium persulfateS- 1:1%2 £33 3, AollA 12 hr 9
HEAIZ] &, ABTS' €98 oleh2 2 3]4a] 734 nmoll A2
FBE S 0.700£0.0200.2 23tk A8 200 pLet
ABTS" &9 1 mLE Z33 ¥ 6 min &<t el WHA|
71 TR 734 mmolA] B E=A(MMR  SPARK®, Tecan,
Switzerland)E =831tk Positive control-= ascorbic acid&
o] g3t o, ABTS 2it]Z &7 EA-E Tha 2ol upe} wiit
=& Ytk

ABTS radical scavenging activity (%) =

- Sampleabsorbance] % 100

Control absorbance

Al59] 2,2-diphenyl-1-picrylhydrazyl(DPPH) 2}tz A~A
/g2 Blois MS(1958)2] W& Wdste] St Al=
0.2 mLell 0.2 mM DPPH £ 0.8 mLE 7}3laL 4|4 15
min E<F WHSA]Zl ©hE, UV-Vis spectrophotometer(MMR
SPARK®, Tecan, Switzerland)Z ©]83}o] 517 nmolA] F4%
= =331t} Positive control(ascorbic acid)S Al 22| FE
Al 70%(viv) HIERE-S Ho] 543815 2m, DPPH 2t 4 &
A B4 o Ao wet WEEsE YeERhfUTh

DPPH radical scavenging activity (%) =

Sample absorbance
Controlabsorbance

[1 - 1 x 100
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ol AlFatla, ¢ Al5S] HAAF BUH WtEA] 22 Y
et ATEE S TE AALEA 71E% HA digh AL
A 25S A v, 2 A8 Fo3i=S st A
AlZE U 20T 1 x 1 x 1 em I7]2 A3
t}. @] FH(appearance), FHodor), (taste), Bl ~F(texture) 2 &
HEA Q] 7] & Z(overall acceptability) 57FA] &0l tiste] 2}
E2 53 H =" (5-Point hedonic scale) -2 7|5t 174
< - @y, sHE wlg- FoP R HUhsk
10. SAHIXZ

el oid F4 54, P8 54 2 715w gl o
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3k Ad 25E SPSS 23.0 program(IBM SPSS Statistics,
Chicago, IL, USA) Z 2132 o] &3le] AT} 7t Al
5ol ot Mean+S.D.2 YERI oW, Al5 7he] zfo] -4
< one-way ANOVAE A8319al, AFEH52S Duncan’s
multiple range testS ©]-&3l] p<0.00013} “p<0.05°14
o)A zolg AFIIAE S F dE, T FHhExolE,
ABTS % DPPH ]z &A @A) thgt 234 ("p<0.01,
"p<0.05)2 T

shbl 2 7} viael F4

Fig 1. Photograph of muffin added with Vicia fava
powder.
A: Control (added with Vicia fava powder 0%).
B: Added with Vicia fava powder 5%.
C: Added with Vicia fava powder 10%.
D: Added with Vicia fava powder 20%.
E: Addedwith Vicia fava powder 40%.
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o] 71 w2 Jgko g Attt Lk(HE)S tlxatol
A1 83.88+1.13, Vf T H7FEO] 5%, 10%, 20% B 40%= &
7VeE Z47) 82.4+40.72, 80.52+0.61, 76.36£0.72 H 70.89+
1362 FA7F Fo8kAl SobAthp<0.0001). agk(A A %)
2Tt —2.3420.15904 7F B2 40% FH7bollA —0.1120.17
2 Z7lele 432 HtKp<0.0001). bFH(EAE)S 2T
VT 5% A7kl A Zh2t 28.92+1.169F 28.42+1.12 7
XE Hou v B 10% H7kEolA 27.33+1.31, f B3
40% H7hol A 2646112 Mo pf 2 H7leko] F7}
45 bats Hdashes A Btk thAPHKim JH
2008), 2=1(Choi HS & Nam HY 2018), ¥} (Yoon JA
2025) S H7KeE ol Ao E w3l AR
A7bol 7Kl met Lakah bk Aasision, agte
F7Feltta Baste] & Ao 2 e Bola Slth
T3 2 B x| g ke vjHle Lt uix
ol 13l 40% M7kl A FHAsiel om, aghe iz B3]
40% A7Vl F718IR AL, bakS RE Tl A f2l 3k o]
7} itk B33k 2 (Yoon JA & Shin KO 2025), A
£ 37k M3 A74(Kang HI 5 2012)04 <= AZ2AA1Q1 &
YA Aol SAAAR] QFEAJoPAA] Mo Jifg whe
A71e] Mol o] g S-S H=t, o] #e] Ao ¥
3kE Fo] wHAd BAC Hulge] SUIETE Lk A4,
a® ¥ bate F7FITt . B sttt o2 g Ad= wA A
Z Al Adahs Al 5] A7Zw FRd el mA o] Ak
S FE Ao Adtdr)

=
[e)

=
[e)

2. Elel 2u|, =o|, 27|, pH ¥ &2t

Aol AE sl EL-E A7 wRe] 79, o], ¥
A, pH & 832 Table 30 AAISIAT 7F 222 7}
3 wyo] BulE th2TolA 121.67+2.36 mLel BHAC
Bk 20% A7l A 136.6746.24 mLE 7 =& £ &
HATHp<0.05). WAl H7tE= A8 F7/ol wet wa
o] Fujof] geks Wt M4 EE(Kim DH & Shin KO

&,

Table 2. Color value of the outside of muffin added with Vicia fava powder

V" powder content (%)

F-value

0 5 10 20 40
LY (lightness) 83.88+1.139%) 82.4+0.72° 80.52+0.61° 76.36+0.72¢ 70.89+1.36° 90.713"
a (redness) —2.34+0.15° —1.75+0.06° —1.36+0.02° —0.86+0.07° —0.11%0.17 178.015"
b (yellowness) 28.92+1.16 28.42+1.12 27.33+1.31 27.97+1.42 26.46%1.1 1.828

Y V£ Vicia fava powder.
? Mean+S.D.

® Different superscripts (*"°) in a row indicate significant differences at ~ p<0.0001 by Duncan’s multiple range test.
» L: lightness (100=pure white, 0=black); a: redness (+100=red, —80=green); b: yellowness (+70=yellow, —70=blue).
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Table 3. Baking properties and moisture of muffin added with Vicia fava powder

VY powder content (%)

Property 5 s o 0 20 F-value
Volume (mL) 121.67+2.367%)  121.67+2.36° 120+4.08°  136.67+6.24° 121.67+6.24° 4.553™"
Height (mm) 54.40+1.02 55.40+2.94 53.60+1.02 55.00+1.41 53.80+1.72 0.750

Weight (g) 62.07+2.15 61.66+3.77 63.66+2.15 63.63+2.07 63.30+2.81 0.489
pH 6.88+0.05" 7.04+0.05° 7.08+0.03" 7.2040.02° 7.38+0.01° 54.663"
Moisture (%) 24.36+2.38 23.87+1.54 23.48+0.49 23.64+0.68 23.47+0.89 0.755

Y V£ Vicia fava powder.
? Mean+S.D.

% Different superscripts (*"°) in a row indicate significant differences at

2025), HFE E(Yoon JA 5 2025), B2 B8z odlx &
Z(Yoon JA & Shin KO 2025)< 718t ¥ Ao e o
HAoll 7t e FARY o] S7HErE vjAe] Fo7t =
ot Easiith. 12y B Aol s F37F 43 A
A SAEAE o= MAS g B 1 Ede] 7t

=
G ewo] GIFE o} v B JFE F O B
Aok B ATelA 1y BRE WA v o)k

401]/\1 54.40£1.02 mm$IeH, Vf L 40% H7REolA
53.80£1.72 mmZE YolRl= AL B ol Enis
(Yang SM 5 2010), k2 Z(Lee WG & Lee JA 2014), 7}
o] EZ(Park EJ 2016), 2t E(Yoon JA & Shin KO
2024)& A1 ATl M= w A AR Hrheke] So1e
5 My o] ol gopxral sto] & Ao} Hlszg Y
S HTh B AFoA pf Bde Hre v FAE O
ZTO) A 62.0742.15 g7 7P RS FXE BT, yf =

2 10% H7REAAE 63.66+2.15 g2 7HE B F£A=
Attt pHE 6.88~7.38 Ale]2 Uelgom, e pf 2
A7bge] Z7Hd45E pHYF Z718 th(p<0.0001). ¥ A+

Aol W R EE] F(Cho JS & Kim HY 2014), oF
2 E¥(Llee WG & Lee JA 2014), /Nthe] E(Park EJ

" p<0.0001, ™" p<0.05 by Duncan’s multiple range test.

2016)# A7ler vl el 79 v Alge] HArlgo] Zrla
= pH7E Aagvhe A7 Bak glvk ofe viRld] 37}
:aL Aol 79 SA uteh mAe pHel AL

)]

T Ao Amdn & d7e] FEFEFS dizwelA
24.36+£2.38%2 7 Ekom, vf BI 40% HrkrlME

23.47+0.89%2 olxit) vhd 4 A7t WF(Yoon JA 5

2025)2] FEFFE NETolM 2657%=2 7P =kom,
uld Bt 40% HA7FEA 21.61%2 7P B RS 1

Aths A7 A 2 s EM,OJ%, wHe] Als g
ol TV E Ao 4 Pt A TR B
o] A3tE7] witel FEFHS Yok Aoz dAnt
HKSung JY & Yoon HH 2025) o] 9lo = & EHKim
EJ & Lee JH 2012), E1HAl FZE(Kong CS 5 2019), 7}
TE Eo(Yoon JA & 2021)~ 7@7}6& HIA N E A7
ko] SIS %:}30] 2ekgtha Basksich

3. FII1& e
Al AE gl S Hrhe mAe] 1 ke
Table 401 A|AIBIATE Vf &S 713 WA 45 g2
U] 2=l 4] 194.44+0.33 mg, Vf &2 5%

(¢}

7t 196.7340.31

Table 4. Minerals composition of muffin added with Vicia fava powder

V#" powder content (%)

Measurement
F-value
(mg/100 g) 0 5 10 20 40
Ca 194.44+0.339% 196.73+0.31¢ 208.54+0.45°  217.30£0.26°  254.39+0.74° 8,646.006°
Mg 278.65+0.12¢ 326.50+0.16° 376.63£0.56°  442.05£0.67°  555.82+0.83° 116,021.058"
Mn 0.8620.04¢ 1.02+0.01¢ 1.45+0.03¢ 2.36+0.23" 3.58+0.12° 279.018"
Zn 4.5240.36° 4.35+0.23° 4.47+0.06° 4.90+0.27° 7.66+0.22° 103.060"

Y V£ Vicia fava powder.
2 Mean=S.D.

? Different superscripts (*"%) in a row indicate significant differences at

* p<0.0001 by Duncan’s multiple range test.
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mg, 10% Z 71 208.54+0.45 mg, 20% H7hE 217.30£0.26
mg, 40% Z7H 254.39£0.74 mg®A] WA pF Ekeo] A7}
Fo| S7VeETS mAo Zgo kol FoshAl ket
THp<0.0001). Vf &&= H7ek v wiadlg 2 of
Zoll A 278.65+0.12 mg, Vf 2 5% H7HE 326.50+0.16
mg, 10% F71E 376.63+0.56 mg, 20% 7 442.05+0.67
mg, 40% H7ht 555.82+0.83 mgEA WAl py B2 H 7k
o] T7HeE widlg FE= fFolstA ket
(p<0.0001). Vf TEZ H7Fet v o] Wite] e vzt
of| A 0.86£0.04 mgSl o™, Vf L 40% 7l A= 3.58+
0.12 mgZ7HA Z7F3F X5 K tHp<0.0001). Vf 22 3
7Ve M o] ol dhake iz yf B 5, 10, 20% H7hE
oA 4.35~4.90 mgellort, If BE 40% 7oA
7.66£022 mg® =S £ S HATHp<0.0001). #Ho| A8
o] gfo] TS A BES 7k vH AFH(Kim
DH & Shin KO 2025)°| & Z4, vladlg, W3t 2 A
dF SUh BR BYE oElx] B MUk oA A
(Yoon JA & Shin KO 2025)°14 = Z5} ofd o] Sk,
e 28-S M7k w3 A-K(Yoon JA T 2025)04= 2
%, YR vk, ofd % Ao o] Sttt B

At

Al E SRl (v 2 A7k wie] F s 9
ZejH o= S Table 59 AASHATE & HE g
thZ2Tol| A 2.64+0.07 mg GAE/g, Vf % 5% A7k 2.71
0.06 mg GAE/g, 10% %7} 2.96£0.07 mg GAE/g, 20% 37}

o o

H_

Table 5. Total phenolic and total flavonoid contents of
Muffin with Vicia fava powder

V" powder content (%)

Variables (%) Total phenolic content Total flavonoid content

(mg GAE/g) (mg QE/g)

0 2.64+0.077%) 1.64+0.56°

5 2.71£0.06" 2.75+0.02¢

10 2.96+0.07¢ 3.65+0.09°

20 3.24+0.06 4.76+0.18°

40 3.36+0.03 7.77+0.31%
F-value 83.197" 182.852"

Y V£ Vicia fava powder.

? Mean+S.D.

® Different superscripts (*"°) in a column indicate significant
differences at * p<0.0001 by Duncan’s multiple range test.
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T 3.24+0.06 mg GAF/g, 40% 7 3.36£0.03 mg GAE/gZ2
A w3l p e ghgo] TUMESE WA F dE 3
Fx T S7FeFATHp<0.05). & SetE o= S
tZTolA] 1.64£0.56 mg QE/g, Vf ¥'% 5% 7k 2.75+
0.02 mg QF/g, 10% 7} 3.65+0.09 mg QF/g, 20% 37}t
4.76+0.18 mg QE/g, 40% 7} 7.77+0.31 mg QE/g=A] ™
Al pf o] gheko] S7HEFE FX|7F ol skl kst
RTHp<0.05). F = FF T STt ol e 2ot
E2(Yoon JA & Shin KO 2024), xFAAy Ed(Ju YE &
Shin KO 2024), 4™ %(Kim DH & Shin KO 2025), v}
A B (Yoon JA 5 2025), & E2= <A E2(Yoon
JA & Shin KO 2025)% 71t w3 AoA= & A4 4
o} 2 P Atk AEd dE dd 2 WHEd
e 221 diiE S| shuE oheFe ¢t #Ab
7FA™, phenolic hydroxyl(OH)71& ¥X&3tar 917] o]
i gl Jer A A gA Afete] kst
2 ot 83 5o vt A S Ve BeE B
I 2thLee SH & Lee SO 2016). =3+ 37 2 327
of @o] s ZetHo|=F ELS gt g9, 3
B, g 2, gy Er] 29 ¢ =

= s 5o vkt AJeldido] BHaEa jlow, ol&
= QA WellA gitsl 582 Aslele 718 AR 29It
(Velioglu YS & 1998; Lee SH & Lee SO 2016).

5. ABTS 2 DPPH 2iC|Zh & &4

A|AE Rl ) EES A7k WA ABTS %
DPPH 2t Z &A &AL Fig 2] AASHAH. ABTS 2
DPPH &tz &A &) k2T (positive control) - F
= 399 kA WA AEFE F e dxwe s dy
853 Y= ascorbic acidE AME3IHC™M(Go SM &
2025), ascorbic acid®] ABTS ¥ DPPH &t|Zd 47 &4 3k
& 7}7} 32.8240.20% 2 86.28+0.25%SAT). Vf S 7))
WA ABTS o)z &A S 2 olA] 12.44+0.27%,
Vf B 5% H7kE 15.5940.19%, 10% 37t 18.54+0.36%,
20% 7T 26.29+0.48%, 40% F 71T 41.84+0.39% % L}E}
STHp<0.05). & AT o] Al5e] HIle| SIS
ABTS &}tz &A /o] F7hsitta Hagh 2 d+4=2
£ vH=(Yoon JC % 2023), 2P A4 E2(Ju YE & Shin KO
2024), 2] EH(Yoon JA & Shin KO 2024), AAdH &
(Kim DH & Shin KO 2025), 8- &(Yoon JA & 2025)
2 v Baj= o#lx] £ (Yoon JA & Shin KO 2025) &
o] 9lom, o]gjgt gitsl T A AAG F EHlE E F
ZTE o= g 7|Q1g Aoz AeETh 2 AelA
DPPH |z &7 &AL thzaollA 1.70£0.10%, Vf B
5% 7 9.27+0.19%, 10% 7t 18.7540.51%, 20% 7t
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Fig. 2. ABTS and DPPH radical scavenging activity of of muffin with Vicia fava powder. Each value in mean+S.D. Value
with different letters were significantly different at p<0.05 by Duncan’s multiple range test.

0%: Control (added with Vicia fava powder 0%).
5%: Added with Vicia fava powder 5%.

10%: Added with Vicia fava powder 10%.

20%: Added with Vicia fava powder 20%.

40%: Addedwith Vicia fava powder 40%.

T 34.1420.15%, 40% 71 45.44+0.15% 24 W) vf &
o o] S7HES DPPH 2tz 47 248 o5k
71kt 9 EE(Kim YJ 5 2024), 223 EE(Ju
YE & Shin KO 2024), A4&H #Z(Kim DH & Shin KO
2025), ¥k (Yoon JA 5 2025) 2 22 E¥= odlx] ¥
(Yoon JA & Shin KO 2025)% #7138 W& A% 2 A
o} 22 A3 Bt A3A(Lee GD T 1992; Lee WG
& Lee JA 2014)0l| 4] ofn] | &g 50| A3} kst 27
= Aol Eon, o] S5 HAAgoso] o
Hasgint dapaolsel S7keitte A akst o]
ZA8He AL 9u|(Lee WG & Lee JA 2014)3122 pf 2
A7} MA L] AR T S7hs it @4 bR
Hrt

6. & Hz &2 & Z2tErol= &E, ABTS ¥
DPPH 2tCfZt &7 24e|

ApolAE sl IS Hrhet vAe] & s I,
& ZepEco|= g, ABTS 2 DPPH 2}0iZ &7 24 3t
o] FHAAE AN A= Table 63 2tk ¥ vl &
< DPPH &}tz &7 A7 w2 o] 48aA(=0.991,
p<0.0D)E UEheH, I teo s 77 F EShExoE
S r=0.935, p<0.05), ABTS =tz &4 E4(1=0.921,
p<0.05)7} o] FAHAE JERHATE F St o= 3
T ABTS @tz 27 @43 w2 o]
(1=0.992, p<0.01)Z ¥.$low, DPPH U]z &7 SAA=
=& ko] ATBA(=0.969, p<0.01)E KAtk T3 ABTS
gtz &7 2493} DPPH 2hid 27 24%= o] g3
A(=0.957, p<0.05)E EIth whd 283 7k vjd o

¢

-

Table 6. Correlation coefficient(r) between total phenol
content, total flavonoid content and antioxidant activities of
muffin added with Vicia fava powder

TPC" TFC? ABTS? DPPH?
TPC 1 0935  0.921™ 0.991"
TFC 1 0.992" 0.969"
ABTS 1 0.957""
DPPH 1

Y TPC: Total phenol content.

? TFC: Total flavonoid content.

» ABTS: ABTS radical scavenging activity.
Y DPPH: DPPH radical scavenging activity.
T p<0.01, 77 p<0.05.

s

(Yoon JA 5 2025)° X% % #i gake zhzh ABTS 2t

Zt A 24, DPPH itz &7 243 o] ARaAES

Hyom, & Z@lHolt &S Zkzt DPPH, ABTS #H

Z oA AL o] ABTAE Blvtn Hasle] B A

Avtel e FFS Bt ol wH| HaPAT(Yoon JA

5 2025)2] wpd Eatolu} B odre] pr Bk Hrlao] 71
ml =

4% 3 dlE 9 5 Sehiicols YEe vl Fus
24e Z7E Jow Bud,

7. 7|1EE A

AlAE sl () EEE 7R WA 7|5 E A=
Table 79 A|AleATh dz2FoME &F 3.75+1.06,
3.1441.30, Bt 3.11+1.26, B124] 3.14£1.19 2 ZA¥AQ] 7|5
= 2.96+1.40% VERSTE B3 pf B 5% A7k e 2
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Table 7. Sensory evaluation of preference test of muffin added with Vicia fava powder

V" powder content (%)

F-value
0 5 10 20 40
Appearance 3.75+1.067%  3.86+1.06° 3.64+1.08° 3.29+1.16° 2.86+1.38° 3.386"
Odor 3.14+1.30 3.89+1.18 2.82+1.2 2.75+1.24 2.79+1.35 0.423
Taste 3.11+1.26° 2.82+41.07° 2.57+1.15° 2.57+1.37° 2.18+1.26° 2122
Texture 3.14+1.19 3.93+1.16 2.96+1.18 2.86+1.16 236+1.14 1.730
Overall acceptability 2.96+1.40 2.93+1.03 2.71+1.10 2.68+1.26 2.75+1.53 0.281

Y V£ Vicia fava powder.
? Mean+S.D.

% Different superscripts (*"°) in a row indicate significant differences at =

& 3.86+1.06, 3F 3.89+1.18, Tt 2.82+1.07, El~* 3.93+1.16
2 ARkAQl 7] 5% 2.93+1.03 .24 thE pf B 7ol
Hlal folst %2 FAE Bivh 22y 1f 22 10% A
7hre A= ¥ 3.64+1.080] 1, & Bt gl ~A] Bl Rk
ARl 715 %7k 24t = @A) Holxth whebA] vf 2 A
7F WA Az Al 5% BIEe R pf BdE Hrkele AS A%
gt} olm] AaAH(Yoon JA & Shin KO 2023)A4 = A4
ol 715% A Ade wHo| HrtE e AR TR
573, 7HQ1e] 21 Bl UHRIS VS® Fol uhet dexivta
H st

ok
=1

fo

2 A7e s 2 g AFo R dFE i de Aol
AE gwWl(Vicia fava, V) LS 0%, 5%, 10%, 20% 2
40%2] THekdt &2 Hriste] MAg Az on, Az
H w7 15}6}& 4 %*é% st AFetdlen, 1
Bk 20% H7hE
136.67 mL, u1 Ao] A7 55.4 mmOE
7V =0Tt w3e FAE v A7kl 63.66 g
2 7P B £22 Yehion, w39 pHE 6.88~7.38%
o} wAe] |HeLihe 1f B kel S7HaE Lk
st an, agkd bakS ekl S7FeFAtHp<0.05). =3
of vf 2% Hrbeel S/ EFE 24, v, U 3 of
o] TS FefatAl S8 th(p<0.05). F \]ii} =z
gk o= ke 7b7} 2.64~3.36 mg GAE/g¥} 1.64~7.77
mg QE/gC. 2] vHe yf &8 Hrtdke] TrMdgs B
25 Btk B3 ABTS 2 DPPH )% &A &4 74
7} 12.44~41.84% 2 1.70~45.44% 24 w3l pr B 37}
Fol S7HFE folstl S8 thHp<0.05). 715% ZA}
A}, v Al AL pp R A7EE 5% RIRte R HUlehs
A& AR 28u AolAE sl 7o) A3 Al LA

»<0.05 by Duncan’s multiple range test.

lo i

o

xu:rz%z{favism)ﬁ’— /\].al—oﬂ ] :BL/H %_z‘sixé H]1& L 9
Ao (Kim HY 5 2020), 53] 12

B] X (vicine) 2} -'—H]/\](conwcme)«] EAe A5

°q % onw FTEET WA AolAE suple

A3 Algto] 235 ™(Kim HY 5 2020; Johnson JB 5 2023),

Aol E shhile] ST A B L 30~50 golch. wheh

A B ATE e AR v vl EL

o] 2§ 7FeAe ANG 712z, 1f EEY S

AFCD TP L FANL A% 95 371 A7t 2

23k Zow AlgdHt}

=
o~
S

>
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