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Abstract

This study investigated the physicochemical and sensory characteristics of muffins prepared with various
amounts(0, 3, 6, 9, 12%) of yacon powder. The specific gravity of the muffins prepared by adding yacon
powder was higher than that of the control group. The height of the muffins added with 3% yacon powder
was higher than that of the other groups. The weight of the muffins prepared with yacon powder showed
no significant difference among all the sample groups. The volume and specific loaf volume of the muffins
were decreased by addition of yacon powder. The baking loss rate of the muffins prepared by adding yacon
powder showed no significant difference among all the sample groups. The moisture content of the muffins
was increased, but their pH was decreased significantly by addition of yacon powder. DPPH radical
scavenging activity of the control group was 21.45%, whereas the muffins prepared with yacon powder ranged
from 57.23~85.46% The a value of redness was increased, but L and b values were decreased significantly
by addition of yacon powder. The springiness, cohesiveness and brittleness of textural properties of the
muffins were decreased significantly by addition of yacon powder. Sensory evaluation scores in terms of
appearance, taste, texture and overall preference for the muffins showed that 6~9% substituted sample groups
were higher than those of the others. The results of this study suggest that adding 6~9% of yacon powder
was the best substitution ratio for muffins.

Key words: Yacon powder, muffin, physicochemical properties, DPPH radical scavenging activity,
sensory evaluation, consumer acceptability
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{Table 1> Formula for the muffins prepared with yacon powder

. Samples”
Ingredients(g) Y0 Y3 Y6 Y9 Y12
Soft flour 100 97 94 91 88
Yacon powder 0 3 6 9 12
Sugar 60 60 60 60 60
Butter 60 60 60 60 60
Egg 60 60 60 60 60
Non fat dry milk 6 6 6 6 6
Baking powder 2 2 2 2 2
Salt 1 1 1 1 1
Water 30 30 30 30 30
Y Y0: Control(Muffin with 0% yacon powder)
Y3: Muffin with 3% yacon powder
Y6: Muffin with 6% yacon powder
Y9: Muffin with 9% yacon powder
Y12: Muffin with 12% yacon powder
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| Butter cream(24~25C, 40 min) |
U

l Mixing butter, sugar, and salt(4 min) ‘

l Mixing eggs(3 min) ‘

J

l Mixing flour, yacon powder(0, 3, 6, 9, 12%), non fat dry milk, baking powder and water(2 min) ‘
J

l Filling 70 g in a muffin cup ‘
J

| Baking(180/160C, 30 min) |

l Cooling ‘

<Fig. 1> Procedure for the muffins prepared with yacon powder
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{Table 2> Specific gravity of the muffins prepared with yacon powder

Samples”
Y0 Y3 Y6 Y9 Y12 F-Value
Specific . . . b . e
ity 0.866+0.005 0.870+0.010 0.878+0.009 0.898+0.001 0.912+0.005 23.02
gravi

1) Abbreviations are referred to Table 1.

2) Different superscripts within a row (a-c) indicate significant differences at p<0.05.

"'p<0.001
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<Table 3> Baking properties of the muffins prepared with yacon powder

Samples”
YO Y3 Y6 Y9 Y12 F-Value
Height (cm) 5.53+0.05° 5.93+0.05" 5.63+0.05 5.60+0.10° 536£0.05 2736
Weight (g) 65.16+0.11°  65.1620.15°  65.2040.10°  65.30+0.10°  65.40+0.17° 1.79
Volume (mL) 163.33+5.77"  161.66:2.88™ 155.00+5.00" 15333577  145.00£5.00° 643"
Specific volume (mL/g) 2.455+0.153"  2.480+0.040° 2.373+0.074 2.351£0.091° 2216£0.077°  3.58°
Baking loss rate (%)  6.90+0.16 6.90+0.21* 6.7140.14" 6.85+0.14° 6.56:0.24° 1.80

1) Abbreviations are referred to Table 1.

2) Different superscripts within a row (a-c) indicate significant differences at p<0.05.

p<0.05 “'p<0.01 p<0.001

ol gk el A 7ol ¥slte] 7]|RIgh Zlew B
aetA=T oFF 7HF H7EE el AdiE el *
7H el Wl dEe] SekgEet A4 S
A7) dojdoma vH Aol Zhaxgl 2 o= AL
SHT} Zuls WP (Yang SM et al 2010), S5
2} m#(Ko DY - Hong HY 2011)2] E4EA A

Tl = H7P 87} STkl ukel -] o} wiA
Ao] faste] & Ao fARE A Belvh
7] EAEE ofF JhE UMl S S

1
Aashs 2eE Bylor AR frelHel 3
°]

2
re
1o,
o
M
%
oft
SE,
=
e
W
i
=)
rir
A
=
S
(¢}
v

o] 28.10%, ok 7HF H7kS 28.20~28.70%
2 Yeht ofF 7HF HrbEe] Ber
= A3dS BAthp<0.001). 7|7 B
(Jang KH et al 2012)°A = w7 3
T atol= gldomn, tanp 22 A
A (Kim JH et al 2008)°l4 = tZFH T} 37}

o] SRgTo] =
3o wat Z7}e)

¥l
Bateke A}l A e

koLt thalmt H 7ol St
Z WHESig ) wHe] 5
gkl w2l &
Hol= Ao Al ¥t w#e] pHE thxrol
T2 7V =srem ok 7HE Arhel 71
TE adte AETE Ho ofE 71 12% 7t
o] 7P Ytk (p<0.001). 117 2 (Jang KH et
al 2012), 3v}s E2(Yang SM et al 2010), THA]
o} EulKim JH et al 2008) 7} v B oA % H
7} Ao kel S7Hgel| whet wh=e pHYE 2t
adte] 2 Aot Ak AdE Bt

4. DPPH radical &s

o 71 A7} M¥12] DPPH radical 275
238 A3tE <Fig. 2>9F B} 7o) A
o5& 21.45%% o o 7HE H7bE 57.23
~85.46%= 2R} A4 JehgTh of= 7}
T 7ol SRS AR ol S8k
oFFE 7HF 12% FH7bo] 7MY me AT
S Yepfidlom AlE3ke] fo]HQl Ajols He
THp<0.001). AT} e ZefH o=, Hisit

{Table 4> Moisture content and pH of the muffins prepared with yacon powder

Samples”

Y0 Y3 Y6 Y9 Y12 F-Value
Moisture content (%) 28.10+£0.10°  28.20+0.10®  2836+0.05°  28.60+0.10°  28.70+0.10" 2258
pH 771£0.01°  7.52+0.005°  7.49+0.01° 7.47+0.10° 7.43+0.01° 453.54"™"

1) Abbreviations are referred to Table 1.

2) Different superscripts within a row (a-e) indicate significant differences at p<0.05.
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2) Bars with different superscripts(a-¢) indicate significant differences at p<0.05.

"'p<0.001

<Fig. 2> DPPH radical scavenging activity of the muffins prepared with yacon powder
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{Table 5> Color of the muffins prepared with yacon powder

Hunter Samples”
Color Value Y0 Y3 Y6 Y9 Y12 F-Value
L 76.13£0.19° 71.64+0.99° 65.3940.48° 64.82+0.72° 60.91£1.07"  186.35"
a -4.22+0.03° -1.86+0.18¢ -0.27+0.14° 0.42+0.26° 1.08+0.01° 54187
b 22.33+0.28° 20.39+0.67" 19.44+0.25° 18.82:0.24% 18.48+0.26" 4885

1) Abbreviations are referred to Table 1.

2) Different superscripts within a row (a-e) indicate significant differences at p<0.05.

"p<0.001
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1) Abbreviations are referred to Table 1.
<Fig. 3> Intemal appearance of the muffins prepared with yacon powder
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{Table 6> Texture of the muffins prepared with yacon powder

Texture Samples” F-Value
Properties YO0 Y3 Y6 Y9 Y12
Hardness(g/cr) 261.86£9.87°  240.76+26.74" 251.1343426" 252.73+40.67°  240.56+39.31° 0.23
Springiness(%) 63.13£3.87"  45.90+4.40°  50.8043.56°  50.84+4.48°  48.69+4.24° 769"
Cohesiveness(%)  41.80£027°  37.06+3.14°  36.98+2.82°  34.85+1.18"  32.74+7.44° 627"
Chewiness(g) 19.64+0.46" 14.46+3.79° 17.57+3.47 16.19+2.89° 13.77+0.57° 2.39
Brittleness(g)  1239.53396.24" 908.29+52.79"  766.59+7.44°  732.50+58.88° 704.19+25.90° 4504

1) Abbreviations are referred to Table 1.
2) Different superscripts within a row (a-c) indicate significant differences at p<0.05.
"p<0.01 p<0.001
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dhe Age Ho folt SATH(p<0.001).
7. Zs2A
v o] FEAL AP <Table 7>7F 2o <]
9] 7|3 =E oFE 71 3% 6% A7) 5.30
= tEw4.605 T 7 et Al 83t fe]

Fol7b AATHPp<0.001). <] 7 ZEE Al
o 4] Afol7} glglom dite] 7|ae

o 7HF A7kte] HEwEy #A vYehd

o2 Q1 Aol 7k I THp<0.01). Bkl 7] T
HETT ok 7HF 3% H7REE frelA Sl Al
7F Rt oFZIFE 6%, 9%, 12% 7k O
ZrHth fojd o s =7 371 A TKp<0.001).
ARl & oFE 71 6% A7HE, 9% A
7ht £oz Aa7h A g dlzsin £
Al B 7FE A Hp<0.01).

o

Lo

o or _I%i o g
N

¥

F

N. ot 3 A2
oFE 7}FE 0, 3, 6, 9, 12% H7lsle] vAS
Az o % 1EQS v we Ads e}
2t} ofZ 7HF F7F vl HlF e dxwEn
Ao = vehgte

oFZ 7HF A7kl 9
o/ H7be] WSS E3kthp<0.001). H
29 gole HETHT ok 7HF 3% kel
7V Eskem ofF 7HF 12% H7kre] 7P

7hHezke] oA Q1 i}om AN Fue ofF
7HF 3%t 6% A7kt
7} gl o of 7}T 9% d e oA e
2 A8k tHp<0.01). AL H|-&-A & o} 7}
= ;‘<47]_ako] _7:7].61—/‘% 7L/\6—}oﬂ ou:] 9%, ;<47].
7HAE 2T F9 Q1 Aol 7} 19l e ofF
7R 12% 7R Q2R fojo R v
S EATHp<0.05). 571 &L o2 7 A
7kl S7FETE Ahdhe AYE
g3ke] fFoARl Aol AT H
F= oFZ 7 A %
S B3 31(p<0.001) UMA pHE
7teFo] S7HErES 7Lio}ﬁiﬂ‘r(p<0 001). w-A2]
DPPH &t 4752 o] A3l
21.45%901 of= 71 A L 57.23~85.46%
2 xzrEnh =74 YERTHp<0.001). #A9
ANe ZHAT WE Lk ofE 71 H7bol
%%{r_% sty om 744 /nnt: agke ol 7%
A7tFel S7HT5 Eoth(p<0.001). A=
bEkS o] 223302 7P w9k o 7L
A7ro] 18.48~20.39%2 VEh) AlE7Ee] Ho
2191 ZFo]7b A ATHp<0.001). Texture =723}
74 Z(Hardness) = W27} o2 715 A7 AF
ofef  FeoJAQl  Aeol7b gl ©HA
(Springiness) ¥} 5% 4d(Cohesiveness)< Tt ZT-°]
7V w3kl ofF 7HE H7kto] i o

A Yehd AlEZke] fFoAQl Aozt itk 2 ds EATH(p<0.01). 43/ (Chewiness) Al
(p<0.001). MH] F&F2 2T of2 71 3 853 /oA Aozt fidlen FA34
<{Table 7> Sensory evaluations of the muffins prepared with yacon powder
ry prep: y po
. Samples”
Sensory properties Yo V3 Y6 Yo Y12 F-value
Appearance quality 4.600.96" 5304048  530+048"  430+048°  430£0.63° 14597
Flavor quality 4.50+0.84° 440+0.84°  490+0.56"  4.50+0.52"  4.40+0.58" 1.80
Texture quality 4.500.52° 4.60£0.69°  520£0.63"  5.10+1.10°  5.00+0.92® 363"
Taste quality 4.40+0.51° 450+0.70°  520+0.82°  5.10£0.87°  5.00+0.81° 590"
Overall quality 4.90+0.73° 5.00£047  5.5040.52°  5.40+0.69°  5.00+0.64™ 3.90"

1) Abbreviations are referred to Table 1.

2) Different superscripts within a row(a-c) indicate significant differences at p<0.05.

""p<0.001

3) Rating scale : 1(bad) or 7(excellent).
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= Sl mAe] eEetEE ok 7 A7
o] B&TE S7ksks Ads Ela(p<0.001) H
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314 (Chewiness)< tlZ2w ok 7% XU
Atelef] o)<l Aol 7E ATt ©HA)(Springiness),
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