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Quality Characteristics of Muffin added with
Actinidia polygama Powder
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Abstract

This study investigated the quality characteristics of muffins containing Actinidia polygama powder, which
is well known for its various functions and biological activity. With increasing Actinidia polygama powder,
the volume, height and specific volume increased significantly. The height of the muffins prepared with Actini-
dia polygama powder was higher than that of the control group. The pH of the muffin decreased significantly
with increased levels of Actinidia polygama powder. The moisture of samples raged from 26.83% to 30.86%.
The L- and b-value decreased, while a-value increased, with increasing amounts of added Actinidia polygama
powder. Textural profile analysis showed that the hardness, springiness and chewiness were decreased with
increasing Actinidia polygama powder contents. As the Actinidia polygama powder content increased, 1,1-di-
phenyl-2picriylhydrazyl(DPPH) radical scavenging also significantly increased. The sensory evaluation results
indicated that the group of 3% Actinidia polygama powder recorded the highest overall preference score at
6.20. The quality characteristics of the 3% added samples exhibited significantly similar or higher values as
compared to those of the conrols, raising the possibility of development in health-functional muffins.
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g3 st & wpssehAl 8}1 8%, AU,
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pH meter(pH 210, Hanna, Italy)= A}
ST

3) Tl ==
A z=gt A
AR 1 ge Fs
Electric Laboratory, Japan)2 %5 =% 3159t}

=&

WAl ME= AMAA(Color JS801, Color Te-
chno System Co., Japan)& AH8-3t] HE(L), A
A(a), FAEb) w33 W S5k o

{Table 1> Formulas for preparation of muffin added with Actinidia polygama powder (2
Sample"
Ingredient
S AP1 AP3 AP5 AP7
Flour 100 99 97 95 93
Actinidia polygama 0 1 3 5 7
Butter 80 80 80 80 80
Egg 80 80 80 80 80
Milk 20 20 20 20 20
Baking powder 3 3 3 3 3
Sugar 80 80 80 80 80
'S: Muffin added with Actinidia polygama powder 0%.
AP1: Muffin added with Actinidia polygama powder 1%.
AP3 : Muffin added with Actinidia polygama powder 3%.
AP5 : Muffin added with Actinidia polygama powder 5%.
AP7 : Muffin added with Actinidia polygama powder 7%.
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5) Tl Texture =&

WA texture= WAL WS A|AS L,
20x20x10 mme] =712 Z2}A Rheometer(Com-
pac-100, Sun Sci. Co Ltd, Tokyo, Japan)& ©|-&-3}
o] mastication testE HAISIATE F4 2L
Plunger diameter 10 mm, table speed 60mm/min,
sample heigh 10 mm, load cell 2 kgo]1o™, A
(hardness), -3-%1*d(cohesiveness), E+2d(sprin-
giness), %%/d(chewiness), F*1%]/d(brittleness)

= St

6) O{ZIC| DPPH Radical 2Hs =&

W3] DPPH radical &~7]%52 GolH 1A} A
210 g7} oﬂ%-%. 20 mLE H7Fste] A A o

Al &-2]et & DPPH(1,1-diphenyl-2picriylhydrazyl,
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dlole] #4L computer program package$!
SAS 9.15 o|-&3at] 7} HE 7te] HEA 9]
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{Table 2> Weight, volume, specific volume and height of muffin added with Actinidia polygama powder

Sample" Weight(g) Volume(mL) Specific volume(mL/g) Height(cm)
S 64.53+0.83 149.33+3.05" 2.3240.10° 5.3940.48"
APl 64.43+0.32 143.33+4.16 2.24+0.01° 5.2540.05°
AP3 64.27+0.25 141.33%1.53° 2.19+0.01° 5.24+0.10°
AP5 64.07+0.06 136.00+1.53° 2.12+0.02° 5.14+0.19°
AP7 64.07+0.12 135.00+1.00° 2.11+0.03° 5.04+0.03°
F-value 0.76 51127 9.73" 18.03™

D See <(Table 1.

? Means in an column by different superscripts are significantly different at the p<0.05.

*

T p<01, " p<.001.

o]l Aol 7b UAATHp<0.001). Jung
YM 5(2015) 4R B2 71k vjae A4k
vl B Hrbege] SV AAasil o, Hw-
ang SY$} Choi SK(2015)2] UH(ZAAAAZ)E
D wAd M = i xwro] 7P Al Ve AL, 4%
A7 7V A veht Aotk FAl Rl w
g o2 475 JeRf o Rk ol AR F
ok el e Aw 24 Aol Al 7Ilsk=
Ao g AtmHrh

HEQ| pHRt ==&tet

7HEF’41 T8 A7he 3] pH B R
& <Table 3>} 2t}

Aot 71 wAe] pHE 277 6.92% 7}
% = vebseH, ok Arbdel SME
645~6.752 Fo)A oz 7Hadts ATFS BTt
(p<0.001). °]= 7Nthef o] pH7E 4382 B2 o]
oA 7191g Ao g Holw, AL7HE A7t A
(Choi SH 2015)] pHOl|AM = thzto] 718 =7
vebgom, AY Hrhde] S7tedes ik
s Hol B Ad¥ dX|ske A3 BT
g Bl 7F(Cho JS - Kim HY 2014)¢} <
FE(An SH 2014) 37} vl = H7te =
Az o] F7hstel whet A7 59 pH #hol
el 7Haste] 2 Aot fAkeE 23S vER
=2

=

{Table 3> pH and moisture contents of muffin
added with Actinidia polygama powder

Samplesl) pH C(l)\r/f?elrslg(r‘;)
S 6.92+0.01? 30.86:+0.05°
AP1 6.75+0.05° 30.27+0.12°
AP3 6.6020.01° 30.0620.12°
AP5 6.51:0.02 29.67+0.11°
AP7 6.45+0.01° 26.83+0.35"
F-value 165.78"" 22292

" See <Table 1.

? Means in an column by different superscripts are signi-
ficantly different at the p<0.05.

™ p<.001.

*

ekl 82 H71et M3 S, AP, AP3, APS
2 AP79] FE-gake 30.86, 30.27, 30.06, 29.67,
26.83%% AP17} AP3E 94 ¢l ztol:= gl
L, dl el v 7HD}EH A7 &2 e a7
aFo]l frojd o2 WA YERGTHp<0.001). 7Tt
] BEo] 5L 435% 2 HArlEe AR 8
o] wet wAe] FRd JdEFS o
AtsEn) ol HY HUbES 2ele #¥(Hw-
ang SY - Choi SK 2015)9] Aol A = tztol
Hlal D H7F vjAwto] WA Ve, & AE
Atz R ok B A7 w3ATe] B
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vehd Aol fARE T g4k s Aot
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Lk x277} 77972 7V =
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2 71 ol At 22 "ol Sk w
gl LgEe 745l AgkS 1ot AT a7ke
ekl 22 7% 37 vl 539= 7 =4
Elskon, stk &2 Hrbe] TS =4
Ueht AlE3E 19221 Aol S B THp<.001).
AN E0] b U7} 23.80°0.2 7P =4 U
ehtom, Jiohe £ 7% H7F o] 18.07%

7P S 2 Blom, AR f9 A Q1 Ao
7} AATHp<.001). o] g+ 2to]= sThey B ¢
T A2 Ao] Lk 56.45, agte] 6.55, bk
175302 3 A7IA] vl Mo JaFS
og)g} Atk Jiokl 2 Hrhke] S
= w7e] Lkt bk 7438k aghs S71511
o, o]z of7HFE 7K wHALee WG -
Lee JA 2014)°] AollA] o7} 75 A=

N E\'
4 32 ro

Lot

WA Latd} bake 7hAastal, aghk2

Kol Ikt 1aklS A 71eE ¥ 3(Cheon
SY % 2014) Ao M = el4t o

o] BoldF= Lt bakS HAstl o, agks
A4k o B JEFE A %%ﬂ‘ri Eié}@
A7 =] Mol whe} w4
= Ao = YEyiT

4. O{EQ| Texture
ek & 37 WAL texture= (Table 5>
9} o] ZZ(hardness)= E2To] 7FF w2 gk
S VehRRioH, ek R A7kl 271
Amghe ST, ol W wne )
F oA (Park LY 2015)2] AollA] w2 A
7heFo] S7V el whel AEgko]l ket 733k
AR Az BSIth ©F24(springiness) 7l
o 2 7% H7ke] 7P E A vEreH,
1% ©]3tol| A= 718 WA et Al 83t f-of e
zto] 7} AR THp<0.001). T2 o]} Ao A
oMM FEFE, AHEE = AEY 344 Sl w
A =, o] =& A5 27
o] PATEE ASAA AlFol EAAA
2 gg/do] golxltkal et thKim SG &
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{Table 4> Color value of muffin added with Actinidia polygama powder

Sample" LY a b
S 77.97+1.01"? —3.29+0.03° 23.80+0.54°
AP1 64.92+0.12° 1.59:+0.09* 20.73+0.66°
AP3 58.21+0.25° 2.91+0.04° 19.57+0.24°
AP5 51.40+1.29° 4.44+0.43° 18.84+0.04°
AP7 51.33+0.24° 5.39+0.23" 18.07+0.26°
F-value 654.52"" 687.07°"" 87.44"

" See <Table 1.

* Means in an column by different superscripts are significantly different at the p<0.05.

#x

p<01, ™ p<001.

) L # -value, (100)lightness<black(0)), a * -value, (+)redness—greenness(—), b * -value, (+)yellowness—blueness(—).
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{Table 5> Texture of muffin added with Actinidia polygama powder

Sample” Hardness Springiness Cohesiveness Chewiness Brittleness
(kg/em) (%) (%) (8 (8
S 87.4043.957 38.85+0.70° 33.33+0.96° 17.49+0.71° 716.36£11.93°
AP1 95.13+2.45° 39.66+0.19° 37.59+2.75° 18.32+0.20" 728.87494.79"
AP3 102.0043.00° 44.16+0.50° 40.88+1.74 20.05+0.86° 854.98+39.85"
AP5 123.00+3.46° 46.85+1.57° 43.58+2.79® 24.68+0.74° 1,012.61+14.56
AP7 135.67£17.21° 55.2243.37° 46.19+0.95" 30.12+0.67" 1,100.91457.58°
F-value 3336 4492 18.85™" 181.19" 2693

) See <(Table 1.

? Means in an column by different superscripts are significantly different at the p<0.05.

™ p<0.001.

ol HlEl = veRd e ® AtsET vt 60 ~ . 5276

FZ 73t M #(Bae JH - Jung IC 2013)2] 7] 50 e

ol A €kl A(springiness)= Al 51F F-2] gk Z}o) a0

2 Ui ko, BAME U A7 0H ety O

(Jung YM 5 2015)cl| A= E4hah 2k 3 7}eko] 20

Woldol ule} Z7eitka Basie] ke B .

7;(:417]'%01 ‘%‘7]'?:%%:% %Ej:}\g O] ‘%‘7]'8]'“5 E— %.1-6\_:4: ’ S AP1 AP3 APS AP7

7 LS 23E eI ol= Ut e F sample?)

ANEe] 1 Ao w2t 247] oE g84ds v <Fig. 1> DPPH radical scavenging of muffin added

= 5 AUl

EhdE 5% (cohesiveness) T
277 78 =4 vebs e, 23/ (chewiness)
A5 Mk B 1% H7F MA g2l =
fregh ztol= gl e, ok Hrhke] S7He
2 ol S HIthp<0.001). F-A7A4
(brittleness)<= 7Notel] 2 7% 37} wdHo] 71
= vk, sk &2 Hrbe] Eokds
= fFoldor Frlsle 43S HATHp<0.001).

5. 0{&Q| DPPH ciCIZ s

= Z7¥e v e] DPPH gt 2 &
A& (Fig. 2>9 £t

w3 9] DPPH &Ht)Z &7 222 9.7%
of Blsl Zithl B H7F wHelA 2791~
52.76%= Ntk ko] S71arE A JE
Wtk DPPH itz &7 5-& Fefi ol HiE

Hul o
Ta=

with Actinidia polygama powder.
D See <Table 1>.
? Means in an column by different superscripts are signi-
ficantly different at the p<0.05.
" p<0.001.

*x

A 5o B tigt gatkelatgo] x| golH, gt
Ao FFE HAAFFo] Erhn Husisit
(Lee GD & 1992). A& A& 7Ht}efe] Dp-
PH radical 227]%& 86.65%% =& IS
vellon, ol WA A=A Atk 22 A7t
Fo| S7ETE AT Skt el E A
FH o83 gtsl Fge ke Hde] A
7HES 23 v A(Jung YM 5 2015)4 %= o
ZT4(7.33%)° vl3l A4 H 7 WHAe] 11.67~
46.56%% 2291 S718 Heltha skl
H, SulEs 7 WFH(Yang SM 5 2010)° 4 =
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Suhso] ko] S7hstel whet HdAtgodse
frold o2 Frkelivta Bagh vt glof, & 4
HollA] 7HthE H7bee] Wold 45 w9 DP-
PH radical 27%°] Z7lel= ZAgka 4X]35k
ol wheba] ok 8] ke WA AlxA] &
HH oz PikslsS SXF R WA 7%
dell 3841 AFE UERE Zo® AlgdTh

6. ZsSAAt

Aokl 2 Hrhet WA dsdit A
{Table 6>} Zt}.

ol it A EAZETE wde] o#
(appearance)°l| 4] @R 2] A(crumb color)-2 7 Th
& H7bdo] SVHETE FoH R o FHA=

73S B oW (p<0.001), 7182 F< 3K air ho-

e

lesize)o| &= Aot H7}eko
ZsHA vebg e, Als 3F folgk 2tol= {191
ot F-3(volume)= Ntk & A7} 5%7HA] o
Z7} frAFSHA Ato] glo] Yebtem™, 7% o3
d A fFelHoz fgadke A BEItp<
0.05). & (flavor)oll A ©]#(off-flavor)= 7T}l
HA7to] S/HETE oAl AEdS BYlon,
A& ZF gk Atol= Uitk Shtaste)ol A 7
g+ savory) ZHotel] & 3% H7F m3e] 520
2 7P A vt o, A8 gk Afol=
YVERIR] ettt Thal(sweet)2 Tk 2 3%
7HA] ez} 2ke] glo] EAl VER e, 5% ol
7} T Freld o g ghaidle A Bt
(p<0.05). Z9k(bitter)ol| A& kel 2 5% o)A
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{Table 6> Sensory evaluation of muffin added with Actinidia polygama powder

Properties sV API AP3 AP5 AP7 F-value
Crumb color  1.3520.482  2.5540.53°  4.10£031° 5.20£0.42°  6.70£0.48" 22343
Appearance  Air holesize ~ 4.71+125  4.60+0.84 420+0.78  3.91+0.69 3.55+0.94 2.00
Volume 43241.05%°  423+037"  4.5041.05° 4.30£0.82°  3.35+0.55" 3.13
Flavor Off-flavor ~ 3.1540.59  2.99+0.89 3474028  4.17+0.44 4.29+0.89 1.67
Savory 3754071 3.75+0.25 5204063  4.35+0.06 3.56+0.84 2.40
Taste Sweetness  3.62+0.89°  3.83+0.13°  3.78+023"  3.05£0.05°  2.00:+0.82° 3.86"
Bitter 2224039 3.49+0.06°  3.79+0.05°  5.00£0.94°  6.11+0.99" 20.00”
Moistness 5.0040.94°  430£048®  4.15£0.56™ 3.40+0.84°  2.45+0.54° 15757
Texture Chewiness  3.92+0.02°  3.50+£0.08"  4.50+0.71" 526+£0.63"  5.54+0.84° 5177
Hardness 3.94+0.03"  3.95£0.06"  4.86+0.63" 5.10£0.74"  5.63+0.396" 4817
After swallow 4.66£0.70°  4.70+0.83°  5.70+0.82° 3.45£0.57°  2.95+0.58° 13357
Appearance  4.30£1.02  4.80+0.85 6.00£047  4.40+0.58 3.70+0.63 484"
Flavor 440087  4.91%0.73 6.0540.26  4.50+0.84 3.3240.52 1068
Acceptability ~ Texture 4304095  5.06+0.66 6.10£0.56  4.34+0.42 3.9440.33 12.093"
Taste 4004024  5.04+0.61 6.20£0.63  4.75+0.54 3.65+0.57 11337
Overall 4.40£0.97  5.30+0.67 6.20£0.32  4.64+0.44 3.67+0.48 17.107

D See the <Table 1.

? Means in an column by different superscripts are significantly different at the p<0.05.

T p<05, " p<01, ™" p<001.
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