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[Table 1]. Formula for added Nasturtium powder

(g)

Nasturtium powder & Finger root powder content

samples (g/100 g of wheat flour)
0 5 10 15 20
wheat flour 100 95 90 85 80
N )
asturtium 0 1 1 1 1
powder
Finger root 0 5 10 15 20
powder
Butter 80 80 80 80 80
Sugar 80 80 80 80 80
Salt 0.5 0.5 0.5 0.5 0.5
Egg 80 80 80 80 80
Baki
g 2 2 2 2 2
Powder
Milk 18 18 18 18 18
Control Nasturtium powder 0% Finger root powder 0%
F-5 1 5
F—-10 1 10
F-15 1 15
F—-20 1 20
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Bl S 308-7F W&t A5 AT pH meter (Starter2100, Ohaus Co.,

Japan) 2 SA 38k t).

FE(R) = = g X 100
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7D 9 R HATE 574

283 AAFE S2o AU wE e o SH L v Fh
Z}H(EOS 60D, Canon Co., Tokyo, Janpan)= #3tG om, nAGx SA
& Hu|A(ITPLUS 5.0 EGVM—452M, Video Micro Scope System, EG
TECH Co., Seoul, Korea) 2.2 #J3}3It},

8) A= 573
Ngun PARE Bue Aiwel we wHel 4

h
(CR—20, Konica Minota Co., Tokyo, Japan)& 783} Hunter's value
LOHAE) a(HAE), b(SA%) 3k S48t

4L A7

A

9) E4 54

A8 FAFE Lo gl wE My 24 AL Texture
Analyzer(TAXT PLUS, Stable Micro System Co. Ltd.,, Surrey, UK)E& A}-&
3le] TPA(Texture profile analysis)® S8} 3L, 4X4X3cme] FA = A&
HAS SAsY. 54 232 Table 29 2o 54 5 A3 force—
distance curve= F-¥ 9] 7% (hardness), §=4 (springiness), &84
(cohesiveness), 2 (gumminess), % &4 (chewiness)S 53] HHEsle] 54

shol Hitghe Faslch

(o5
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[Table 2]. Operating condition of textur analyzer for Muffin cake

Classification Conditions

Instrument TAXT PLUS(Stable Micro System Co., Surrey, UK)
Sample size 4 cmX4 ¢cmX3 cm

Probe P20 mm

Pre—test speed 5.0 mm/s

Test speed 1.0 mm/s

Post—test speed Auto 5.0 g

Time 3 sec
Distance 10 mm
10) FE8F 54
FEEE S4L vW 192 AFE/0 B gg A9 FEE47)
(ML-50, A&D Co., Tokyo, Japan)E& A}&3}o] 33 dbE 54 & 1 Hf

e e,
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11) #sdA 54

2
H7F 52 A (Color), &V (Flaver), YH(Taste), 23 (Appearance), &7+
=

(Teature), AA) A<l A3 % (Overall Preference) & 2} 548 154 line—scale
2 F@rislglar, 182 ‘vl 4] &€&, 1582 vl$ £5'02 HUME 3

&£ FAFE FZE HUHe w3 A9 BeE AdAdaE 33] o]

HHesle] S A351g o, dolg A2 SPSS(Statistical Package for Social

Sciences, ver. 21.0, SPSS Ins., Chicago, IL, USA) X2 138 o|-&3}o] ‘H

o = EFAAE AT txet AP Y] 7oA Ql AFol+= Student’s

t—test 2 LLuf A 222 (one way ANOVA)O. &2 HA310 o T3]
3l AR BeEAT FEAFo] Aol correalation coefficientE

ArEetlth. AR EakE A § Fol4 A4 2 Duncan’s multiple range
A

testE AAISte] 2 A& 3F frol A ZpolE S
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A 14 AL FAFE E2S AU #7s wHE9

=254
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1) W59 pH 24 2%

=
o wbFo pHEAH Z}+= Table 3., Fig 1.9 #AA 3R ).
q 4 A3, 6.75~7.04¢] pH W= st 43S HEHIL
=tl(p<0.05), o= FAFE AHA| 9] pH7} Aol 71749 F3& Wzl A
o= ekE} AF ARl Apol= mH|gk Ao VEbsth ti2 T pHYF 7.04
2 M e S ngoen 5% Aol pHE 7.00, 10% HA7Fol A=
6.79, 20% H7FFA A= 6.75%2 7FE Wdth o] = A&7 IAFE B
A7tgo] S7F = ko] pHrt wtolA = AIE B A8 Tt
ZFo] 7F AATH p<0.05). ©]& v A3t A AE vusud, 4
(2015)2 A4 248 0~9%E 2elste Hr7tsaE vk pHYL
~8.160. % Yol tta A4 Hslglal, +5H(2014)2 HE 7
223k Mo pH 54 AfelM e HEZLE H7tFo] Sr7da=
pH7} SrolAths A B} AL A7E ®lth olejst dape=
o7 g2 pHE| FARZF H7EE o] WA e pHYF HAshs Ao w dddn.
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[Table 3]. pH of Muffin dough using Nasturtium powder &

Finger root Power

Samples PH
CON 7.04+0.00V2
F-5 7.00£0.01°
F-10 6.97+£0.01°
F-15 6.95+0.00°
F-20 6.75+0.01°¢
F-value 1821.813™
wxk P<0,001.

DAll values are mean®SD.
YMean+SD with different superscript within a column are

significantly different (p<0.05) by Duncan’s multiple rangete

7.1
7.05
7 —

6.95
69 -
& 6.85 f
6.8
6.75 [
6.7
6.65
6.6 : : : :
CON F-5 F-10 F-15 F-20

[Fig. 1]. pH of Muffin dough using Nasturtium powder &

Finger root powder
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W A1%0] vy wke] 82 t2 T 11043, A8 PAFE
A7TE 107.79~109.092 VR, 2w 4833 PARE 24 37}
T7F SA GEbSTH(p<0.05). A&E FAFE BES AETE S
F Stk AEdE Bk ol¢h A =S AR opepgag] E
(Choi SH, 2016)%7} We] &S 2+ Wl $HA Yelston, 7t
ZFol BeTE Fkete] EAT9t fAket AEES vERTE o FE(An SH,

2014), & 43 M| E7F(Seo EO & Ko SH, 2014), &2 &2(Ko DY
& Hong HY 2011), Bl (FA 4, 2014), vvkg] 715 (Seo EO et al,
2011)E 7k w A9 FHEAG ATollA H7Ee] 28] xR
A et 2AT8 2polE Bl
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[Table 4]. Dough yield of Muffin dough using Nasturtium powder &

Finger root Power

Samples Dough yield
CON 110.43+0.59"%%
F-5 107.79+0.56¢
F-10 108.44+0.57"
F-15 109.09+0.00°
F-20 109.09+0.00°

F-value 14.705™"

k. P<(,001.
VAIl values are mean®SD.
YMean+SD with different superscript within a column are

significantly different (p<0.05) by Duncan’s multiple range test

111 ¢
1105 |
110
1095 |
109 |
1085 |

K/Y

108 |

1075 |

107 |

106.5 |

106 ! ! ! ! !
CON F-5 F-10 F-15 F-20

[Fig. 2]. Dough yield of Muffin dough using SacNasturtium powder &

Finger root powder
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3) FA, 79, Hj&4 2 F7] £4& 53 2%

° = A7l whe mae] B, 9], HE4, w7

=4 A= Table 5., Fig 3., Fig 4., Fig 5.9+ &t}
w2 5% H7 oA 55.670.% 7HE Fokar, o

27, 10%, 15%, 20% 7oA = 2h7F 54.33, 55.33, 55.00, 55.55 0.2

Ueldt), gz tolA] 54.330.2 7b Groko ™, AlE 7F $2)38 2}o]E R
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e
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[Table 5]. Weight, volume, specific volume and baking loss of Muffing

using Nasturtium powder & Finger root powder

Baking Loss

Samples Weight(g) Volume(mL) Volfr%eec(irgf/g) (%)
CON 54.33+0.29"? 155.33+1.53% 2.86+0.03"%  9.45+0.48"*»
F-5 55.67+0.29° 152.1742.25% 2.73+0.05" 7.2240.48¢
F—-10 55.33+0.29% 149.50+1.80° 2.70+0.02° 7.78+0.48%
F-15 55.00+0.00" 142.3342.08° 2.59+0.04° 8.33%0.00"
F—20 55.00+0.00" 129.67+1.53¢ 2.3640.03¢ 8.33+0.00°

F—value 14.667" 90.305" 86.021" 14.800"

xxx P<0,001.

DAll values are mean®SD.
YMean+SD with different superscript within a column are

significantly different (p<0.05) by Duncan’s multiple range test

1N

CON F-5 F-10 F-15 F-20

160.00
155.00
150.00
145.00
140.00
135.00

volume(ml)

130.00
125.00
120.00

115.00

[Fig. 3]. Volume of dough using Nasturtium powder & Finger root
powder
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350 r

3.00 r

250

200 r

150 r

specific volume

1.00 r

050 |

11|

CON F-5 F-10 F-15 F-20

0.00

[Fig. 4]. Specific volume of Muffin dough using Nasturtium powder

& Finger root powder

CON F-5

- F-10 F-15 F-20

[uny
o
1

Baking loss
O B N W b U1 O N 00 OO
L]

[Fig. 5]. Baking loss of of Muffin dough using Nasturtium powder &

Finger root powder
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A gma) gARE Lo Wl ge wue] #7] F pH 4L Table

pHE W Z2T7F 7.75% % 7V =9kal, 5%, 10%, 15%, 20% H 7ol A=
27y 7.49%, 7.23%, 7.04%, 6.83% 0.2 2§43 YALE Ruto] Hr}gko]
715 pHE YWolxl 0™ (p<0.05), &= WA w7 A pH 54 A3
o} FAHA vEbsTh o= 4t & HUbEe]l SUF S whs9] pH
7F grolxd vk AfR1(2015)¢] A¥ IA shgivh g AdES UM
e F4 54 (Han EJ, 2012)A7-¢F =mjqt E7ug] 3H7F mae] #45
%3 (Hwang SH 5 2010) Aol A 5= A s o] 7heko] S7pe4=5 pH7F @
obxlthar Warste] i A3lel Aol Ze AdFS HIh

_27_



[Table 6]. pH of Muffin using Nasturtium powder & Finger root powder

During storage

Samples PH (%)
CON 7.75£0.01"%%
F-5 7.49+0.01°
F-10 7.2310.01°
F-15 7.04+0.00¢
F-20 6.83+0.00°

F—value 6176.831°"

k% P<(0,001.
DAIl values are mean®SD.
YMean+SD with different superscript within a column are
significantly different (p<0.05) by Duncan’s multiple range test
8 -
7.8
76
74

7.2
7 +
6.8
6.6
6.4
6.2 ! : ! :
CON F-5 F-10 F-15 F-20

[Fig. 6]. pH of Muffin using Nasturtium powder & Finger root powder

Ph

during storage
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20%

[Fig 7]. Hunter’s color value of Muffin using Nasturtium powder &

Finger root powder(crumb)
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[Table 7]. Hunter’s color value of Muffin using Nasturtium powder &

Finger root powder(crumb)

Samples L a b
CON 79.17+0.23V3%) 1.30£0.00° 26.5740.25¢
F—-5 62.30+0.46" 6.20%0.10¢ 27.50+0.17
F-10 55.2040.10¢ 8.2340.06° 27.90+0.00°
F-15 50.87+0.15¢ 9.2340.06° 27.30£0.10
F—20 46.8340.25° 10.3040.00? 26.63+0.15°
F—value 6730.449™ 11365.800" 38.789"
sxx P<0,001.

VAIl values are mean®SD.
YMean+SD with different superscript within a column are

significantly different (p<0.05) by Duncan’s multiple range test
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[Fig. 8]. Hunter’s coler value of Muffin using Nasturtium powder &

Finger root powder(crumb)
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[Table 8]. Hunter’s color value of Muffin using Nasturtium powder &

Finger root powder(crust)

Samples L a b
CON 58.20+1.664% 15.13+1.86% 33.6741.52°
F—-5 53.50+0.35" 13.00+0.44° 30.57+0.15"
F—-10 48.6740.31¢ 13.1340.60° 28.7040.35¢
F—-15 43.5740.12¢ 13.53+0.25® 25.87+0.45¢
F—20 38.5740.35° 14.5740.59% 22.8740.95°
F—value 291.018™ 2.969" 73.384™
sxx P<0,001.

DAl values are mean®SD.

YMean+SD with different superscript within a column are

significantly different (p<0.05) by Duncan’s multiple range test
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[Fig. 9]. Hunter’s coler value of Muffin using Nasturtium powder &

Finger root powder(crust)
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[Table 9]. Changes in texture characteristics of Muffin using

Nasturtium powder & Finger root powder

Storage 0 5 10 15 20 F—value
Hardness " . . d s
0.45+0.01"# 0.43+0.01* 0.33%£0.02> 0.25+0.01° 0.22+0.02 168.769™
(kg)
Springiness 0.90£0.03> 0.93+£0.02* 0.88+0.01> 0.88%+0.02" 0.8440.02¢ 10.980™"
Cohesiveness 0.54+0.04> 0.51£0.01° 0.5440.03* 0.61+£0.03* 0.58+0.04% 5.201"
Gumminess 0.24+0.01* 0.2240.01* 0.1840.01° 0.1540.00° 0.1340.02¢ 53.341™
Chewiness 0.21+£0.02* 0.2140.01* 0.16+0.01°> 0.134+0.00° 0.1140.02¢ 49.790™"
#xx P<(0,001.

DAl values are mean®SD.

YMean+SD with different superscript within a column are

significantly different (p<0.05) by Duncan’s multiple range test

a=dMean Duncan’s multiple range test for different addition(row).
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[Fig. 10]. Changes in hardness of Muffin using Nasturtium powder &

Finger root powder
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[Fig. 11]. Changes in spring of Muffin using Nasturtium powder &

Finger root powder
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[Fig. 12]. Changes in cohesiveness of Muffin using Nasturtium powder
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[Fig. 13]. Changes in gumminess of Muffin using Nasturtium powder &

Finger root powder
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[Fig. 14]. Changes in chewiness of Muffin using Nasturtium powder &

Finger root powder

_42_



Ar
‘m_mo
_—OU
ap
-

10,. Fig 15.¢} 7t}

7V 20%7F 274302 7}

=]
-

7}

1
s

#

7F-ell M

=]
-

oA 26.830.%2 71 ATt 5%, 10%, 15%

2713, 27.27T2. =

To-

%}\

el

13

e 7
Cho KR (2010)¢] -0l A

—_L ==
}Au/z\l o

2~ B 5
T grEFol

No

1

1
s

(p<0.05). ©]

(Cho AR & Kim NY 2013)

2010)¢] Aol thz= HART H7}

=
[e)

W3 (Jung KI

e gleh

=
=

ted, & Aok FARRE A3

Hils

2012)9]

==
[e)

R8s

3k W ¥ (Kim EJ

A7t

ul o
==

of 5=

5|

No

R

(e}
A

77} BALE o

A

ke

(e}
A

PN
T

Al71aL ZF2aA1 2

T 77

H(Kwon MS & Lee MH 2015). wja}a] & ¢A7to

Fhehi Aako] tehgtow, ol

No

—_

ot

iy

_43_



[Table 10]. Changes in Moisture content Muffin using Nasturtium

powder & Finger root powder

Samples Moisture
CON 26.83£0.06"%
F-5 27.03£0.06°
F-10 27.13£0.06°
F-15 27.27£0.06"
F-20 27.43%£0.06%

F—value 46.700™

k. P<(,001.
DAll values are mean=®SD.
YMean+SD with different superscript within a column are

significantly different (p<0.05) by Duncan’s multiple range test
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[Fig. 15]. Changes in Moisture content of Muffin using Nasturtium

Moisture

powder & Finger root powder
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[Table 11]. Sensory evaluation of Muffin using Nasturtium powder &
Finger root powder
Starter Overall
Color Flavor Taste Appearance  Texture
(%) preference
Con 12.60£1.07° 11.60+0.84* 12.50+1.18* 13.10+£1.29* 13.00+0.82%" 12.70+0.67%
F-5 12.30£1.34* 12.20+1.32* 12.60£0.84* 13.10£0.88* 13.30+0.95* 13.00%+0.82?
F-10 12.7040.48* 12.10%0.74* 12.20%0.63* 12.60+0.84* 13.00+0.67*" 12.60+0.52?
F-15 11.304+1.70** 11.40+£1.90* 11.504+0.71" 11.90+1.20° 11.90+1.45" 11.20%1.55"
F-20 10.80+2.53" 10.60+2.84* 9.70+1.57¢ 10.50%+2.55" 10.70+£2.16° 9.70%+2.26°
F—value 2.857" 1.408™" 13.152™" 5.367"" 6.639"" 10.734™
xxk P<(0,001.

YAIl values are mean®SD.

YMean®SD with different superscript within a column are

significantly different (p<0.05) by Duncan’s multiple range test
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ABSTRACT

Instructor Product Characteristics of Organic
Muffins added with freeze dried edible flower

and finger root powder

Kwon, Byung—Jin

Major in Food Service Management
Dept. of Hotel, Tourism and
Restaurant Management

Graduate School of Business
Administration

Hansung University

In the study, the characteristics of organic muffins with different
amounts of freeze—dried edidle flower and finger root power were
investigated. The aim of this study was to provide experimental data for
the development of muffins.

The samples were prepared by adding 5%, 10%, 15% and 20% of
edible flowers and finger root powder to the organic muffin dough. The
pH, yield, weight, volume, cost, burning loss, baking pH, appearance,
Structural color, physical properties, moisture content and sensory
evaluation.

The pH of the muffin dough was 6.75~70.4 and there wasa significant
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difference. The yield was 107.79~109.09, and it increased gradually as
the addition amount was increased. The difference was significant. The
weight was 54.33~55.00 and the volume was 155.33~129.67, specific
volume 2.86~2.36, burning loss 9.45~8.33, and pH 7.75~6.83 after
baking. As a result of observing the appearance, the control and 5%
added gut volume showed the best results. The microstructure showed
uniform pores in the control and 5% added plants, but it could be
observed that as addition amount increased, the pores appeared to be
unified. The whiteness value of crumb was 79.17~46.83, redness was
1.30~10.30, and yellowness was 25.57~26.63. As the addition amount
increased, there was a significant difference between the samples, and the
whiteness value of the crust 58.20~38.57, 15.13~14.57 of redness, and
33.67~22.87 of yellowness. Hardness was 0.45~0.22 and elasticity was
0.90~0.84, The cohesiveness was 0.54~0.58, the tackiness was 0.24~0.13
and the chewiness was 0.21~0.11. Mosture content was 26.83~27.43, and
it tended to increase gradually as the addition amount increased. In the
sensory evaluation of muffins, the color was 12.60~10.80, the flavor was
11.60~10.60, the taste was 12.50~9.70, the appearance was 13.10~10.70

and the overall preference was 12.70~9.70 respectively.

[Key Words] Organic Muffin, Product Characteristics, pH of Dough,

Yield, Change of Properties, Sensory test
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