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Quality Characteristics of Muffin with Added Grape Powder
Hyun-Chul Jeong', Hyeon-Mo Jeon**
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Abstract

This study investigated grape powder substituted for wheat flour in muffin recipes with the amounts of 0, 5, 10, 15, and
20%. Grape powder consisted of 6.76% of moisture content, 4.63% of crude protein, 4.82% of crude fat and 4.16% of
crude ash. DPPH radical scavenging activity is 68.79%, total phenol content is 205.79. Specific loaf volume have decreased
as the grape powder content increased. Baking loss have increased as the grape powder content increased. Moisture and

brix have increased as the grape powder content increased. pH have increased as the grape powder content decreased.
Chromaticity measurement result showed that the ‘L’ and ‘b’ value of muffins decreased as grape powder content increased,
whereas ‘a’ value increased. The texture measurement result showed that the hardness, gumminess and chewiness of
muffins increased as the grape powder content increased, whereas springiness decreased. Cohesiveness did not show any
considerable differences between muffins. Overall preference scores showed high overall acceptability for the muffins made

with 10% grape powder

Key Words: grape powder, muffin, texture, quality characteristics
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XX (Grape/Vitisvinifera Linneye 2 5-E-(Rhamnales)
E=H(Vitaceae)ll ke G4 BEAER 115 7009F
o] Aitew ofdrel LAl A <F 8,000 HFE] A
2l & A2 (Park & Oh 2003) AlAl Y A =
30%5 =7t A Aol A= AZF ¢F 407 =o A
AEE g3 FHo|ti(Lee & Kwon 2006). lEes
(Vitis labrusca L.), 8% (Vitis vinifera L)} ©1€ 337+
o WF(Vitis labruscana L) 5 FA 3522 v &
A SEuEklA AuE Y e EEE 190990 EY3 1)
=521 A de] FFol A7 F AMESTSZE A=
2ATHChang et al. 2013). ¥5& 47l AFEo" ¥
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A3} 39K (Chang et al. 2009), L2 =]4 (Hope et
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HI7} F7kebaA 2844 2% A3 gastal &
FH7F S7VeHA 8, s, S 2
W B Eo] Z7ksle FAllolth(Park 2014). A
A X856 E5S = F U 7158 AR
Fol| AAo] EolR|AL 7|5 S TRst 4
d= 71 ko] EH%P A T3 Z7181L 9dth(Jeon et al.
2002). TENNE WIS FUEO] WrFR] -5 Gzk B
H, A9 55 @6&5}04 :rLHlHE’— 71548 A1EE Hrtstd
THE7] 7] wZol] AARNEE (HA o' Fol o854 9l
THADn & Yuh 2004).
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B Ao AMgs ¥ vl R (FRAL, ABHCT), &3
F4), HEI(A&9-), THElg-s-f), EZETY), wol
JILSH(LF7DE FYet ARl =S sht
2 e E%(Campbell Early, 20143 S5 J5EE)E
st 7iFe] Mol B thy HEAE H7K ge= A
o]=z1¢] FAHEA OHL(Jl 2008)2 71FC 2 Freezeroll Al —70
°CollA 24717 T4 WEAIZl Ty 54 71x7](lishin Lab
co. Ltd., Model: FD-5518, Korea)& ©|&38}o] —40°Col| A
T2AZF E9F Az Axd A= 3 71(HANIL
Super Mill/ F=54 HMF-900)& 2%-7F E23le] 80mesh
iﬂi YAE 2=2A S AxE 2= 292 Para film
o2 Fgate] —20°C W¥srd shHA] ARSI

.
FE B2 AOAC (AOAC 1995)°] wa} 8 ke
105°C g7k A=, 22 Kjeldahl 24 g,
ZA S Soxhlet 29, 23)7-& FH 3o g 45
AL, BE B4 53] nkEsle] HFphs AMSSIT

3. Xk Fao| MAZ0is & U= get 2

2ol DPPH radicaloll that 278442 Blois (Blois
1958)2] WS Wt AT 7 AlE 0.5 mLo
2x10* M DPPH 2.0mLE %3 vortex® 41o|F3L 30%
FF Aol HAg o 517 nmellA §3EE S8 61T
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<Table 1> Formulas for muffin with difference ratios of grape

powder (Unit: g)
Grape powder content
Ingredient
Control GP5 GP10 GP15 GP20
Cake flour 100 95 90 85 80
Grape powder 0 5 10 15 20
Butter 100 100 100 100 100
Sugar 90 90 90 90 90
Egg 90 90 90 90 90
Milk 20 20 20 20 20
Salt 1 1 1 1 1
Baking powder 1 1 1 1 1

GP 0-Content of grape powder 0%
GP 5-Content of grape powder 5%
GP 10-Content of grape powder 10%
GP 15-Content of grape powder 15%
GP 20-Content of grape powder 20%

% dlE kS Folin-Denis (Folin & Denis 191522
=439 =, A8 3 Ogoﬂ 50% ethanol 50 mLE ¥ 37
70°CoA gHe FE3 & ofFste] A7l o]-&skitt. o]
AEN 3 mLY} Fohn—Dems A9k 3 mLE E561 A-2ollA
3E7E WS T2 10% Na,CO; 89 3mLE 713t o]
o] Aeox thA] A7 BAAZ] T B33 A (UV-1601,
Shimadzu Co., Japan)Z 765 nmol|X S4=& =433}
oju] XFEMO Z= gallic acids ©|-&3IH T

Z+ Saltan (Saltan
1983)9] WS L sgste] AxskAaL wiH]= <Table
2} 5. 10, 15 2 20% V]

S2 A7kl U 2E AEe 5YsA sk Alxst
ATk Bl A=ollA A7 o] FERA T o v
7](Kitchen Aid St. Joseph. Michigan. USA)ol W€, A&t
I ams WAL ASID)IM 127 AEE
QA 37 T F, FEAM DS 33 Lhro] ¥o
HA B ES] dHS IFFAeR °1-rtt] 3—£Z} Rk

[e)
‘ﬂ’z% iRl %(X]% 5.5mm, =°] 4.5 mm)oﬂ -‘Pr};_}x]
360 g4 FMstal $IE 180°C, oFAE 160°CE o gH
E(Dae-yung Machinary Co., Korea)oll 4] 25% & %
204 60% Y3t polyethylene bagell ol A|l52
=

> .

EEoMomﬁ.

5. E 0fElo] H|HAD 27| £AE £X
EA R M EC e RIS ER R ER R

vl AJ7l 3o oaf volumeter (loaf volumeter, National
Cereal Chemistry Equipment, USA)oll 582 Al&-3le] &
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q@os 24T AFe] Fulg
G2 AHoR 245t 53] wEslel Byt &

AHs VeI

A 2L

AF2] F9(mL)

H) A4 (mL/g)= A E2] (g

Eeid JA7 wEe] FE S48 w9 1mme] 7]
2 A& #HA 7 5g& A9 734 7]1(Moisture
determination balance FD-610, KETT Laboratory, Japan)
£ ol&3ate] 53] ksl Wty EEAAE YERIA
o 9 3482 MA 5g3 FHF 50gS Hot Plate &
Stirrer (HY-HS11, Korea)s o]-&3lo] 527+ 4o] dgalS
THE T A2oA 1K B3 & F=A|(PR-101, Digital
Refractometer, Atago Co., Ltd., Japan)E ©]&3}o] 53] wt
Esto] Hegkdt FFUAE YERHAAL Brix%= EA18HA
th pH 42 HAVFE 52 SFHF 50gol gof 587+
o] S THE T ARoA 1A B3 & pH meter
(Istek model 740P)E o]&-3td 53] WHasle] Pk} BT
HAE e AT

7.

HES| M =4

R 37 HEe] Ax 542 AT A3 (Minolta,
CR-300 Japanyg AR&-sted Mo 5% it (crumb)yS %
F(5.5ecmx3 ecm)e 2 e} ZAson, Hi(L), Mk (a),
FAE(b) 72 53] WHE Sste] Wk FFUAE W
ERJSlth o] ] standard plate 32 X=94.50, a=0.3032,
b=0.3193°] 1t}

i

E

HEC| Texture S8

ErET H7F WHe] texture 542 texture analyser
(CTA plus, Lloyd Co, England)E AFE-3ste] X9 %Y
- (crumbye P53 cmx3 cm)Z 22} U5H probeE
o|g3lo] =439 2, 7= (hardness), 374 (cohesiveness),
€3 A (springiness), % 2Hd (gumminess), %34 (chewiness)
< 53] WhE SAste] Hagdt 2FUAE JESIT o
u texture analysis®] &% ZA-L <Table 2>9} 72t}

|

<Table 2> Measurement conditions for texture analyser

Measurement Condition
Test speed 1.0 mm/s
Trigger 5gf
All sample lenght 50 mmx20 min
Compressed 30%
Probe type P 30 mm

ZEFY 7 HEe 7|3 Arks Gty sH 9
Aze]gh S S Al wile] A A 5 A
= 309 (21.34£1.024), A7 147, B3 16W)S AA s
ol oAl AFL] EAF Hrt WES XA F AAEA
o 713% ke 7d AR v Uit 4= BT 7
> ] Erhoz HrIstHa A TE-S A(color), F
(flavor), BH(taste), F-=212 A =(softness), A T (chewiness),
A9l 7] S % (overall acceptability)S ¥AISH== 3T

l

10. 4| Xz

7} Ao A& A= SAS (SAS 1998) 57| package
£ ARgste] A Algel tigk Zpolo] oS EAREA
(ANOVA)C & EA31977, 7t A|§7+e] 2}0]Z Duncan®] T
HE] 735 (Duncan’s multiple range test) = 5%H 91 (p<0.05)
wellA SAA Feolde AEskich

=

AutA] R 22X Adl= <Table 3> 2t} ¥%

Fho] SRSIEES. 6.76%, ZH-S 4.63%, AN 4.82%,

Z3E-L 4.16%=2 VeI AxWe e X% 7k

AHEo] FHEA(Yook et al. 2010) A-FollA] 32
Z

Az Aol Fxol FEw A A, 715 21 @ A
o] Ayl me} 74 Aol ey WEow Az,

2. HASois £ HlEd stetE S £ 21

EZEEZo DPPH radical 2AEAY & A sheF B4

<Table 3> Proximate composition of grape powder (Unit: %)
Sample Moisture  Crude protein Crude fat  Crude ash
Grape (761007  463:0.13  482+0.11  4.16:0.03
powder




<Table 4> DPPH free radical scavenging activity and total phenolic
contents of grape powder
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<Table 5> Specific loaf volume and baking loss of muffin with
different ratios grape powder

DPPH free radical Total phenolic

Specific loaf volume

fenle scavenging activity (%) compound (mg/100 g) SRS (mL/g) | L 0)
Grape powder 68.79+0.04 205.79+0.03 0 3.17+£0.42¢D 9.14+0.03¢
5 3.14£0.45® 9.27+0.07¢
10 3.11+0.43° 9.39+0.05°
A= <Table 4>9} 2t} E¥=E2] DPPH radical &7% 15 3,090,345 0.48:0.11°
2 68.79%% UERYTH DPPHE Z3F HEldS Holm H 20 3.07+0.27° 9.55+0.19°
WA QPFS A BHAEA Aks 24E 2k EEEST F-value 537 10.70%**

H 2} B $4E5 Algeon DPPH-HE $HIEwA
gk HepAo] Wmghlo 2 Wstsio] Tkt A=y Hd=
H slss SA4sk=d ol o] &FHAL UtK(Gulcin et
al. 2005: Piljac-Zegarac et al. 2009).

FreRge] Z vE deke 205.79 mg/100 g0 = YERtT)
HEA FFEES 4 Uell phenolic hydroxyl 715 714
3L e WS sHEEA Alskekd vhSolA ZdE AR
st Eehimo| =9} 'hdo] FE Yo s Io] g
o] e EEERe 71T, REEA O, H2HEESE 5
o] flom sl FAd Hejste Aor HIHY 3t
(Giovanelli & Buratti 2008).

IERTS bS] AxE vigel AR 54 Ave
<Table 5>} A}, TR H7lg Mae] v

0] 3.17mL/ge & =A UEhAL Rt HTbo] &
GE ¥R - hsle] 5% F7REIA 3.4 mLlg, 10%
A7REAIA 3.11 mL/g, 15% F7kREellA 3.09 mL/g, 20% 3
7EollA 3.07 mL/ge 2 Al YRt ofZ o}l 2 A7t
7t Ao 4 9 kslse] wX e I (Park & Chung
2014) Aol o] 2.15, 5% 7ol 2.01, 10% 3
7o) 1.96, 15% H7kto] 1.930.2 ofzZuo} Bt 7
o] F7FFR HA A o] Fadke A 23S UERTH
HIA A2 wise] A, 2FRe ot A, FE 58 5
FEFe W 2 Ao TR Yol TS
H|A|Zo] Zadhes A xxuid Z71gh] weh drkEe)
Fol] F3L ST FHE Fof v Yo T FAol
oA vlAA o] Fashke Aoz A7t tk(Jeong & Yoo

N
-

IS Arhste] Az WA w7 EH4E S
F= <Table 5>¢F 2t} ¥= B2 Uik Wye] +7] &
AEL o] 9.14%2 A UERAL Teitd HrFol
7S w7 EHES ST 5% H7REIA 9.27%,
10% H7REeA 9.39, 15% A7EolA 9.48%, 20% 771t
oA 9.55%% A UEeRdth ol EHS e o=
Alo]=Ze] FA 2 ksl & (Chung et al. 2014) Aol|A]
tjz2ato] 7.36, 2% H7HEe] 7.53, 4% 7R 7.82, 6%
A7kto] 8.12, 8% A7htol 8.19% opupy| i 7ol

DMean+SD **p<0.01 ***p<0.001
“*Means in a column by different superscripts are significantly
different at 5% significance level by Duncan's multiple range test.

E49] 7150 o8 Yehle AN HiFE, 3 2%

AIZE, AFL] FEjell YT FOoH(Lee et al. 2007) w71
2710 & A9l w7] £ EC] TGS st e
Jojupm A|F L] Mo iRtk B %S Tk (Roels

Ela
= U9 W7t A4 45 H7] SHER Sk
Aoz AZEH(Jeong & Yoo 2014).

g wHe] FE 23 4
£ St Mye] S TR
o] 24.08%= A VeI X= B ko] SU1ERE
FHELE F7V8 5% H7EEAlA 25.16, 10% H7FEolA]
26.34, 15% H7HEoA 27.46, 20% H7EollA 28.34%=
=7 Yeldth $A7AZR AT HEk mE wie
A EA(Lee & Chung 2013) A-ollA tjzto] 17.35,
4% H7}Eol 17.56, 8% A7FE0] 19.07, 12% A 7Fo)
19.792 AHET Vb S7HErE ol S7keke &
ARSt A3E YeRTh xeiwe] Hriege] TUtEdeE
T S SUkhe A Eratde] AR BlE i 1
FEo] 7] o E BT UTHKim et al. 2014).
2= Mo g 4 Z3= <Table 6>9F 2t} 2 f
S HreE MHe] G tlRTo] 2.64%2 9Al UERE
3 X BT vV IS dRe STk 5%
THEAA 2,76, 10% H7FEAA 2.88, 15% #7FEolA
3.12, 20% F7REIAM 3.28%2 =7 UEPdTH 2258 3
71k 8] FHAEA 2 87l 275 (Park et al. 2014)
AFolA tlzTo] 147, XoF 50 g 7Rl 1.79, =55
100 g A7FE0] 2.00, X=F 150 g F7FE0] 2.09, L&
200 g F7kro] 2192 ¥5F H7bgo] F71eeE gt

<
K

H



502 BEREEFECLEEEF Vol 31, No. 5(2016)

<Table 6> Moisture contents, Brix and pH of muffin with different

<Table 7> Hunter's color value of muffin with different ratios grape

ratios grape powder powder
Grape powder Mmsturit/ contents Brix (%) pH Grape powder L a b

(%) 0 745121200 -4.64+0.14° 18.670.18°
24.08+0.33¢<" 2.64+0.11¢ 7.19+0.34° 5 61.93+1.79" 0.71+0.17¢ 18.28+0.17°
5 25.16+0.43% 2.76+0.15¢ 7.11£0.15° 10 54.0140.49° 2.71+0.20° 16.64+0.16°
10 26.34+0.84° 2.88+0.16° 6.54+0.30° 15 48.56+1.22¢ 4.82+0.32° 15.56+0.39¢
15 27.46+0.80%® 3.12+0.25° 6.02+0.12° 20 44.85+1.67° 6.11+027° 14.62+0.24¢
20 28.34+1.70° 3.28+0.16* 5.58+0.31¢ F-value 392 45%k 166.93 % 171.08%%*

- skkk kok skokk

F-value 16.06 10.90 34.79 ) MearrtSD **#p<0.001

D' MeantSD **p<0.01 **¥p<0.001
**Means in a column by different superscripts are significantly
different at 5% significance level by Duncan's multiple range test.

Fleke fiAle ARk veldeh TR A7) g A
@ o W o) R o] Sl
Fule] GARE 3 kel TeRw HriEe] Fret
= Fep A7) viee) gy Svlske 2R Ak
X% 79| pH =4 A= <Table 69} 7th X2t
< 713 M# Q) pHE R 5% H7kEo] 7.199F 7.11
2 folel Fo] glo] BA YEitE T B2 drhaol
Z714E pHE 748k 10% A7HElA 6.54, 15% 3
7HEelA 6.02, 20% % 7FL°1W 5.58% WA YRt et
5L H7re MAe] F4 EX4(Lee & Choi 2011) A
oA thEEo] 746, 10% HA7FEo] 7.14, 15% H7Fo]
6.83, 20% A7kl 632, 25% 7] 6.060% ot ¥
= A7hol S71EE plvt Hashke AR A3 o
et} ShiAE) Campbell’s Early £EFF2] 2EEF A
Z AGA(Park et al. 2002) ATFA EEO|E tartaric
acid, malic acid, citric acid 52| f714te] Eo] Thf-E o]
Qrky ByEon TeRul 27| Zr1ees oA
g f7)AE0] Z7tsted HHe| pHrt Aashs ZloE
Az,

X
= —l_,l‘*‘_r_‘

=N OIN

Ll

fjo

<Table 7>3} It} 2= #9S A7kgk W3] Lk di=
0] 74512 EA YERGI X
F L2 748k 5% H7REA 61.93, 10% Z 7oA
54.01, 15% 7oA 48.56, 20% 7ol 44.85%2 L+
Al ERATE agkS tiEEo] —4.64% WA YERLI A7)k
o] T7IEFE a2 SISt 5% H7bElA 0.71, 10%
A7l A 2,71, 15% % 7H—oﬂﬁ 4.82, 20% FH7}ollA
6.11=2 =4 YeRTh bgke tixwto] 18.67= =41 Ukt
3L H7po] 3‘7]’%]"1‘% bake ZAEt] 5% H7krolA
18.28, 10% H7ktolA 16.64, 15% 7FHEolA 1556,
20% F7IA 14.622 SHA VeI Te5S H7IsE &
780 ZAEA B F2)7] A7%5(Park et al. 2014) TolA]

“*Means in a column by different superscripts are significantly
different at 5% significance level by Duncan’s multiple range test.

Lake i) 10.51, 50 g H7K=0] 9.00, 100 g 3 7ko]
8.56, 150 g H7Fo] 8.24, 200 g H7Fo] 8.088 ELF
A7Vl F7FEE Lk Aslal aghkd tix<to] 3.87,
50 g F7kEo] 4.11, 100 g H7FEo] 439, 150 g A 7kEo)
4.44, 200 g A7kt 4518 E5F H7lgo] S/1E4E a
e Z718kAL bk ol 2.11, 50 g H7kEo] 0.85,
100 g A7HEo] 0.65, 150 g H7120] 0.46, 200 g H7Hro]
04302 X535 F7Hgo] S7HETS bike S7keke At
g+ A= VERTH

6. Texture & A1}

XL B st Alzs W3] texture 4 A=
<Table 8>3} Zth X= 22 373t WHe] Axe= o
T 5% 7ol 0313 0.34% WA e = B
A7¥go] SIS Axe 7K 10% H7HelA 0.42,
15% H7RE3F 20% 7ol 0473 0492 =) YEeRTh
SRS tEzo] 043, 5% F7REF 10% 7] 0.42,
15% H7RE 20% H7RE0] 0412 #2491 zjol7} giA
UERT SRS EP—EL A= t2A 22T A7

o] FT71ETE thi 7 6} Ot oA 2ozt §Al v
B} zeiw 27t SAdE JES FA) e Ao
UERTE ©HEAS iz ol 4.82% =7 UrE}k}l A7V
o] F/ETE BYAS st 5% H7REIA 461,
10% HA7REolA 4.45, 15% F7REIA 4.21, 20% 712l
Al 4182 A YERTE HERAS o2 5% H7kREol
0.132% 0.142 A Vel Arlske] SrieE A2l
S7k8tel 10% H7REllA 0.16, 15% H7RE3 20% 7k

o] 0.18%} 0.19% =7 WUebstth A4S txtol 0292
WA UeRa Hrkge] S1EE JEAEL S8 5%
A7 EA 042, 10% H7REAA 057, 15% H7kE3
20% H7HEo] 0.647 0.672 =4 UERiT v)7ks Hols
wele] F2 EA(Jang et al. 2012) Aol w7 7 ko]

Z7VEE ArE Vel gEALe AEk JRAe =

N

ne

7¥etal ML S7kske Ak A3t el o F
ZHS Hr1ek Wee] =4 54 (Lee & Choi 2011) -l
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<Table 8> Texture of muffin with different ratios grape powder

Grape powder Hardness Cohesiveness Springiness Gumminess Chewiness

0 0.31£0.28Y 0.43£0.19" 4.82+0.22° 0.13£0.02° 0.29+0.02¢

5 0.34+0.24° 0.420.38 4.61+0.18" 0.14+0.03° 0.42+0.05°

10 0.42+£0.25 0.42+0.22 4.45+0.30° 0.16+0.03° 0.57+0.04°

15 0.47+0.29" 0.41£0.36 421£0.249 0.18+0.03° 0.64+0.03*

20 0.49+0.31° 0.41£0.43 4.18+0.18¢ 0.19+0.03° 0.670.04*
F-value 40.79%** 0.34 1.10* 4.65% 21.04%%*

DMean£SD *p<0.05 ***p<0.001

“*Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

<Table 9> Sensory characteristics of muffin with different ratios grape powder

Grape powder Color Flavor Taste Softness Chewiness Overall acceptability
0 4.85+0.28) 4.44+0.18° 4.17+021° 4.46+0.15¢ 4.24+0.12¢4 4.01+0.13¢
5 5.02+0.25° 4.69+0.23" 5.31x0.27° 4.67+0.17° 5.25+0.22° 4.11+0.18°
10 5.57+0.21° 4.8140.19* 5.44+0.25° 4.73+0.14 5.20+0.18% 5.39+0.22°
15 5.39+0.24° 4.83+0.18" 5.33+0.19° 4.58+0.19° 4.48+0.13" 5.24+0.25
20 4.43+027¢ 4.47+0.20° 4.19+0.18° 4.18+0.10° 439+0.17° 4.04+0.12¢
F-value 22 40%** 8.25%* 61.06%+* 20.20%%* 72T 63.73%%*

DMeanSD **p<0.01 ***p<0.001

“*Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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