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Abstract

This study was camried out to investigate the quality characteristics of muffins with added Pholiota adiposa powder.
Muffins were prepared with different amounts of Pholiota adiposa powder (in 0, 2.5, 5, 10, and 15% ratios to
the flour quantity). For analyzing the quality characteristics during the manufacturing of muffins, the pH, moisture
content, dough density, height, specific volume, baking loss, texture, color, antioxidant activity, total polyphenol
content, and sensory test results were determined. As the Pholiota adiposa powder content increased, the moisture
content of the muffins decreased from 26.72 to 22.56%. The hardness of the muffins was increased with increasing
Pholiota adiposa powder content, with the muffins with 15% Pholiota adiposa powder the hardest among all the
samples. The inner color of the muffins, particularly the L and b values, decreased with increasing powder content
compared to those of the control, but the a value increased. As the Pholiota adiposa powder content increased,
the antioxidant activity and total polyphenol content of the muffins also increased. In the sensory evaluation, the
muffins with 5% Pholiota adiposa powder showed higher values than the control and the other samples in all
aspects, showing that 5% Pholiota adiposa powder could be incorporated into muffins to meet the taste and functional

needs of the consumers.
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2 AgoA vhE HeHEWAl wAe] Alse vy
(CJ Cheiljedang, Seoul, Korea), ¥ E|(Lotte, Seoul, Korea),
A EHCJ Cheiljedang, Seoul, Korea), A~5(CJ, Cheiljedang,
Seoul, Korea), ] ©]7] 3¢5 (Bakingfood, Seoul, Korea), s}
A} & ZE(Pulmuone, Seoul, Korea)?] AF&-E a1, 24 &
HAE SHREFR71=d HA-AA 2013 Ajufgk 3
< A Z7](J-300M, Jisico, Seoul, Korea)= A}-&-3te] 50°Cell
A 12712 A z38kaL E3(DA338-G, Daesung Artlon Co.,
Seoul, Korea)A|Zl & U= st A7kt

HE M=

W7 Q52 Wiy Table 13 20w, HL2HEMAS

Table 1. Ingredients composition of muffins containing various
contents of Pholiota adijposa powder

Samples” Control 2.3 5 10 15
Wheat flour (g) 400 390 380 360 340
Mushroom powder (g) 0 10 20 40 60
Butter (g) 280 280 280 280 280
Sugar (g) 280 280 280 280 280
Egg (mL) 300 300 300 300 300
Baking powder (g) 10 10 10 10 10
Salt () 4 4 4 4 4

Control: Muffin without Pholiota adiposa powder
2.5: Muffin added 2.5% Pholiota adiposa powder
5: Muffin added 5% Pholiota adjposa powder

10: Muffin added 10% Pholiota adiposa powder
15: Muffin added 15% Pholiota adiposa powder

=832 A2l A6Z (2014)

A7IA e AL Y2TE ola v E 23S Vo
HAELS 25%, 5%, 10%, 15% H71ste] AZ23 AL
A FE Az WA A v A ZPHER)S
Zastdth. 4 WEE 9E7](5Qt Tilt-Head Mixer
White, KitchenAid, Benton Harbor, MI, USA)l| Fo} 4~6%+
oA 23t AHIE AAE H, AR 2ag do] At
LARA @S Wi 7hA] oF 18~20% HEE 68O 2 3]
stk 21 o 92 53]l AA Hrhsta 2t 3wtk
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HAE FAAE 23, 2§l BFeUR A4 ol
160C, ¢ 190C=Z <d¥ 2 E(EP-40A, Deayoug Bakery
Machine Co., Seoul, Korea)ol| 4] 20% =31 1A)7F ¥y sl
th23).

pH & +=&E&te &4
H 5742 wd £4 10 g& 71%§H°4 ST 40 mL}
01 30°Coll A 300 pme] o=z 3AI17E
2 10% E<F 8,000 rpmol|A] DAl EE]st 1,
AHgste] 27 & kg ekaa gl F
T AREIATE R (%) M T2
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A-8-31 TH26).

b

/‘J‘E’* } Al(CM-3500d, Minolta, Tokyo, Japan) =

&3to] 33] S ghol Hgke 2 yE
%,\(11ghtness), A== agh(redness), 31
b%k(yellowness)oi vlwskla, Eoulae] ghe
L—96.89, a=-0.07, b=-0.18 | AT}
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std, Surrey, UK)E AH&-ate] A5 103] o] S eksith
Texture analyser2] 573271 cylinder prove(p/25), test 1.0
mmys, pre-test 3.0 nmy/s, post-test 3.0 nmys, distance 80% =
sllom, AlgE w9 & B3 25%2.5%25 cm® Ze}
A&t

H]EHAL T8 A7t wAe] AElEgd 3 ABTS It
3t 4ol AHEE AR FEEL F2olM TRl ARE
70% vlErSol] 58] 3]A18te] 200 pm, 30°C A CE 244]
L ARFET o 94 E21(8,000 rpm, 102)3te] of 2hgt
Ao 2 ALE3I) & ZElvs Pl AMeE &
2 S| E A& ARSI

ZFZ2)vE g2 Folin-Ciocaltew’s ol we} 7 3
=% 0.1 mLell S5/ 8.4 mL, 2 N Folin-Ciocalteu reagent
0.5 mL, 20% Na,COs1 mLe Eato] 143 #3217 %
725 nmo| A FFE gh& S48tk 554 gallic acid
(Sigma-Aldrich Co)& AH&-3te] A& 28k, F
=5 39| mg gallic acid equivalent(GAE, dry basis)= L}E}
WATH27).

FEE Wig Fitst FAHLS ABTS(2,2’-azino-3-
ethlybenzothiazoline-6-sulfonic acid, Sigma-Aldrich Co.)
radical &2/ & 573+ tH28). 7.4 mM ABTS 2} 2.6
mM potassium persulphate & 3FZF < aol WX o]
ABTS Fol&= @3 F o]8& 735 nmell A 3=
#ol 1.4~1.57F F =5 & F3A5(e=3.6x10" M'emH &
o]-g-ste] SRR BAsIsith 34 % ABTSE< 1 mLol
FE9 50 W 7hete] FHEe] WskE 38| 308 Fo
S48t th. ABTS radical®] 427242 mg TE(Trolox
equivalent antioxidant capacity)/g extract residue(ER)=. £&

Zex: Hrhe FAETEA7IEdN AF < Y
2 A7 oS e R st on, AFtE 200 119,

30t 99, 400l 131, 500} o]/do] 79 o|¢la, AEEE
@2k 159, o2} 257 o]t #eHF dES oY, A

s s
&, 244, wk 1adh vt Ak V)8R F 77 o,
e s A= itk A BsE dFEE o8
32k = A skl

EAH Xz

BE AY2 33 o]/ §HE-3} o1, Statistical Analysis
System(8.1, SAS Institute Inc., Cary, NC, USA) SAZ2 1
A o] &3t BA A 1, Azke] oS A st
7] 9J5te] BEAIEA(ANOVA)S 3 5 Al7 7 2fo] 9]
%5 Duncan’s multiple range test@ H]nl 43} th
(p<0.05).
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Table 2. pH and moisture content of muffins containing various
contents of Pholiota adiposa powder

Samples” Moisture content (%) pH

Control 26725172 8.660.02°
25 26.58+2.29* 8.530.0°
5 259243.96' 8.37+0.01°
10 2239+1.10° 8.10£0.02¢
15 22.56+0.74' 8.03+0.01°

DSamples are the same as in Table 1.
2Means denoted in a column by same letter are not significantly difference (p<0.05).
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Table 3. Density of dough, height, specific volume and baking loss
of the muffin with Pholiota adiposa powder

Samples” d(l)?legfignf/fg) Height (cm) VoluSIEZCi(fr?l:L/g) Baking loss (%)
Control 109:0.117  643t006°  2.56+0.07° 8.04+0.25"
25 102003 640020"  2.64£0.03° 7.00£0.50°
5 1080.10°  640:0.17°  241:0.11° 6.500.10°
10 097:0.12  620£020°  2.50+0.09° 5.8540.19°
15 1031008  557:0.12°  2.52:0.10° 6174025

DSamples are the same as in Table 1.
2\ feans denoted in a column by same letter are not significantly difference (p<0.03).

A) B)

© D) ®

(4) B
Fig. 1. Shape of muffins containing various contents of Pholiota adiposa powder.

A : Muffin without Pholiota adiposa powder

B : Muffin added 2.5% Pholiota adijposa powder
C : Muffin added 5% Pholiota adjposa powder

D : Muffin added 10% Pholiota adjposa powder
E : Muffin added 15% Pholiota adiposa powder
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765602 7H w3k, MRS bkl uhet ghol
freld o ATt aghe ftol RS AL, Fol
A w45 o)k, 277t -L12E 7P ek
A7Fgel S71ES grel AR E bgke AR E G4
=, Aokdaes AAs oudnh A e Tt
2747% gkl 71 ZAaL, MRS AU S gro] Aot
A} W Kim 51 Bare] o HeHlew Al 2
= A7 S bako] S7MIHaL Baste] 2 Al
HW7VEE S7HE5 balo] S7ske Aok Akel7t 9l
Ak T FuHAS H7HE A v A = g
A7Vl Wold 5 W= Lgkat &A% b gho] S713t
o Hausiglont & A3 Al e d2uemAl 2
& F7FE Lt bako] fhash Aol A e
Wk

wAe) o7} di-e Fig. 17 Fig. 29 2th w7
cruste A-SHIEHA 28 A7bEe]l S7HESE E)of
TEo] BokAl= A& B, cumbe ZE H7EelA
TLZ 718 7125 el o, Aokl St E
Azl Holom, FuE HolAle A4S BAth

Table 4. Color characteristics of the muffin with Pholiota adiposa
powder

. Color values
Samples”
L a b
Control 76.560.28 -1.1240.05 2747038
25 70.00+0.49° 2.134021° 24.92+0.70°
5 65.56+0.48° 3.76+0.29° 24.46+0.63"
10 57.76+023° 5.79+0.05" 23.55+0.09°
15 57.810,04° 5.78+0.01* 22.75+0.32¢

USamples are the same as in Table 1.
d\eans denoted in a column by same letter are not significantly difference (p<0.05).

=3zt
HAevEHA B2 M7 gelsto] Alzg v
Z213t ZA3+= Table 59 YRS, A%, 5204, &84,
34, A4 2 AI8E SHsAh
73 & (hardness) = 1514.69~2954.20 g/em®e] WS H.S]

o, 277} 1514.69 glem®©] 1L, 15% 7177} 2954.20
gem’2 714 2 & UEhdlo] 224o] ddsiAE oz
BrbEH, &8 Hrbo] S71EeE ARr Ao R
S 7Fat A thp<0.05). olelgt Ao tiFEH(29), 2~HH]
o} & 1 (35), A7H7(36)= A 7IeE v Azje} e
AE Btk ole HrtE e 1 g 2ohee] &
Fol Aol FFdl s|M F ol os) WG} <kl Al
31, 7F=EF R o] AstE o] My dwrt FrhEel nh
g A=t S7HE Aoz B Aol BEusta 9o
(37) B} #3hA Q1 o] g sltt. F-2d (adhesiveness)
S UZ2T7F 327 gsZ 15%2] HAEES H7hek waAzt
| ol <l Apol 7t g1 2 WHp<0.05), 10%E H7Heh w4
HE t2TEY glo] o] Zobxlh. &3/ (springiness) ¥}
234 (cohesiveness) > tHZT7F 247+ 0.73% 3 0.33% 2.2
P =k, HAEEe ko] 7SS ghol A
3ttt 74 (gumminess)S thZT7} 499.46 glem® S 2 7}
A w eI A, AAA o2 AR E HTteo]
S7VET= ghol ksl o, A7k ol Fo 21 2
o]7F A1 thp<0.05). 3 A (Chewiness)S thz7}
36148 0], 5% HA7FE7A| kol Z7vechrt 10%, 15%
A7l A oA ZastlAIRE A H o2 {2 A4Q 2ol
= HolA] &Skthp<0.05).
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: Muffin without Pholiota adijposa powder

. Muffin added 2.5% Pholiota adiposa powder
. Muffin added 5% Pholiota adiposa powder
. Muffin added 10% Pholiota adijposa powder
: Muffin added 15% Pholiota adjposa powder

D) )
Fig. 2. Appearances of vertical sections of muffins containing various contents of Pholiota adiposa powder.
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TxE e 4 F Uz, deA 3HHE9] phenolic
hydroxyl7]7} Thii A 2} -2 4

= KAl = Ao ksl e 9 a9
7% 7RItk al BaEo] Itk3). 79 & &
o] SO 2444 mg% O & VVEREIL, A -LH[ S A
H7bepol S/VESE F EelulEe] Tl 78k 15%
= 718 WA % 4042 mg% /A S HAT) o]+
Kim 5(23)o4 571 Hrbge] S71drE & Z29
o] FREH R Ttk A fAke 235 UE
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Fig. 3. Total polyphenol of muffins containing various contents of
Pholiota adijpasa powder.

Control: Muffin without Pholiota adjposa powder
2.5: Muffin added 2.5% Pholiota adiposa powder
5: Muffin added 5% Pholiota adjposa powder

10: Muffin added 10% Pholiota adijposa powder
15: Muffin added 15% Pholiota adjposa powder
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Fig. 4. ABTS radical scavenging activity of muffins containing
various contents of Pholiota adiposa powder.

Control: Muffin without Pholiota adjposa powder
2.5: Muffin added 2.5% Pholiota adiposa powder
5: Muffin added 5% Pholiota adjposa powder

10: Muffin added 10% Pholiota adjposa powder
15: Muffin added 15% Pholiota adjposa powder

=gt
ALz 4l 27} viRe) WAl Ao Table 6ol

YeRRIth 71 2 2ol tiske] 3, A, &
ul, 227 9 AR A 7|2 thel Hrslsivk mHe
Qe 5% HIFFolA 41002 7P 7P Egten, 1

S0 & 25%7} 3.78, thEZT7} 3.58, 15%7} 3.35, 10%7}+
3.08 co 2 7 WA YETh A, oA T H-2H 5

Table 5. Textural characteristics of the muffin with Pholiota adiposa powder

Samples” Hardness (g/cm2) Adhesiveness (g/s) Springiness (%)  Cohesiveness (%) Gumminess (g/cmz) Chewiness (g)
Control 1514712333 -327£1.99" 0.73£0.01° 0.33£0.02° 499.46£60.03° 361.48+37.22°
25 21419173.15° -3.2312.41° 0.68+0.02° 0.2910,02° 631.19£59.14° 462.05£29.78"
5 2417.5£504.62° -3,65£0.93" 0.67£0.02° 0.280.02° 692.61£187.89° 463.63£115.71°
10 2685.12308.51° 7.3242.00° 0.5720,01° 0.24£0,01° 660.14198.57° 372.45451.71°
15 2954.2£250.51° -11.03797 0.5120.02° 0.2440.01¢ 696.30492.67° 353.60£5435"

USamples are the same as in Table 1.

24Djifferent means denoted in column by same letter are not significantly difference (p<0.05).
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Table 6. Sensory evaluation of the muffin with various contents of Pholiota adiposa powder

Samples” Appearance Color Flavor Texture Sweet Savory Overall acceptance
Control 358" 3.55° 3.10° 348 355 348 3.60°
25 378 378 4.05° 3.60° 340° 355 3.88°
5 4.10° 403° 415" 375 380" 3.80° 3.90°
10 3,08 2.98° 343 348 338" 3.63° 3.35°
15 335° 325 205 2.88° 2.88° 3.15° 2.73¢
USamples are the same as in Table 1.
IMeans with different superscripts in the same column are significantly different (p<0.05).
A Bako] Hleko] ZA &R 59 A ol A we  BES AL VMl SUFES ghol S8k 2
M2 GeERQIT. mRe] 8L 25%, 5%0A] = A% A, &, A8 2 A8 e Aadke Ade Balon,
2 e, o) Arkgel S7le4E Aevlsnale 531 EHAR feld Aol & Bt (p<0.05). Za‘%ﬁl—é‘
23 B uom o= Aoz ettt AxFel 7|z A AV oA vEE 2580 & Eelvs g2 AN
TE 5% A7F7F 390, 25% H7F7) 3.88% Bl gk o] TV ZUlsle A HoH, 15% 247HL°1W
< WYa, theo R Y27t 360, 10% A7FPrE 3352 4042 mg% R 7 =70 YERSTE ABTS radical 2271273

15% A7V 77t 2735802 7|5 %7} dolxith 2474
ALHEHAl T Artdol Boldes 223te] gha
39l .om, o] & Kim¥} Joo(34)2] FauAl el Az
7P edle 24l gk 712 =S AT 23t
sk fAteh 2 B3, An @0 AL Ee] W71
o] S7VFE vjae] 223l Wi 7| s er) Yolxv=
Aol fAbe Aol itk oo #Eirt ARE F
grobd, A2ulemAl M Al Al WAREE 5% H7tst
= Zo] M2 afre] gmjet gro] & xohd Aow Y7t
gk

0| AFE S 4D F
TFRE AABA hF HEI A% F7ksHe AFIA
71540] Hold FeuEmAE ol gatol 7 eulEH A
B 7} vlae] olgehs FAEY 4B 2 B
548 2AAT: F LU ENA BRE 0%, 2.5%, 5%,

I
Lo
rx
for
b
o,
N
olf
ox,
]:q'
_ti_l‘
N

10% 2 15%% A7lsto] A 23 wAe] pH, 53], =o],
M FEIY S 2AE 9 754 AF ARE 9ok

A &3 2oh pHE 15% d7F77) 8.03% = 7 Sk
ASHEHA 28E A7 sl F9)9) £l
= AHeHNlE A71Ees Aasilen, Are #Al
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