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Descriptive Analysis for Evaluation the Sensory Attribute of
Dangmyon(starch vermicelli) Added with Mulberry Leaves Powder
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Abstract

The objective of this study was to evaluate the sensory attributes of Dangmyon(starch vermicelli) prepared with
mulberry leaves powder. Mulberry leaves powder was added in ratios (w/w) of 0% (CON), 0.5% (MD1), 1.0% (MD2),
1.5% (MD3). and 2.0% (MD4), and descriptive analysis and sensory evaluations of the Dangmyon were performed.
Data analysis consisted of analysis of variance (ANOVA) and principal component analysis (PCA). Descriptive expressions
of Dangmyon included ‘appearance’, ‘odor/aroma’, ‘flavor/taste’, ‘texture/mouthfeel’, and ‘after-sensation’. A total of
28 descriptive expressions were obtained. The results of descriptive analysis indicated that it was possible to explain
93.45% of all variations by the first and second principal components. The first and second components of variation
were 83.15% and 10.30% respectively. In sensory evaluation, the scores forappearance, flavor, taste and overall preference
for MD3 were significantly higher than for the samples (CON, MD1, MD2, and MD4). The findings indicate that
the addition of 1.5% mulberry leaves powder is effective for the preparation of Dangmyon with regard to consumer

acceptability.
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(Table 1) Formulas for the manufacture of Dangmyon(starch vermicell) added with mulberry leaves

powder

Ingredient (g)

Samples
Swesettargl(‘)ltato Chitosan Mulberry leaves powder B-Cyclodextrin
CON" 200 0.4 0 0
MDI1 199 0.4 1 1
MD2 198 0.4 2 2
MD3 197 0.4 3 3
MD4 196 0.4 4 4

1)CON: sweet potato starch with 0%
MD1: sweet potato starch with 0.5%
MD2: sweet potato starch with 1.0%
MD3: sweet potato starch with 1.5%
MD4: sweet potato starch with 2.0%

mulberry leaves powder
mulberry leaves powder
mulberry leaves powder
mulberry leaves powder
mulberry leaves powder
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Figure 1, Appearance of Dangmyon(starch vermicelli) added with mulberry leaves powder
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(Table 2) Definitions of and reference samples for the descriptive expression of Dangmyon(starch vermicelli)
added with mulberry leaves powder

Attributes Abbreviation Definitions Reference materials
Apperance
(‘ng’g Yellow A Intensity of yellow color Color guide (Fomula guide, Pantone, Carlstadt, NJ, US)
%agsi Grayness A Intensity of gray color Color guide (Fomula guide, Pantone, Carlstadt, NJ, US)
(?]I_(;]kl&l]) Kaki A Intensity of green colo Color guide (Fomula guide, Pantone, Carlstadt, NJ, US)
(_,(_:]tga;) Clear A Presence of pure condition 200 mL of pure water (Samdasoo, Jeju, Korea)
Shiny Shiny A Presence of any component that is separately ~ Mixed starch vermicelli and 2 mL Sesame oli (Ottogi_
F71V) - visible chamgirum, Ottogi Co. Ltd, Seoul, Korea)
Odor/Aroma
. . 3 g potato starch mixed in 300 mL water (Potato statch
S(tiﬁiﬁ‘j‘f]f)” Starch e smell associated with starch foods such g5, Com starch 91.9%, Salt 0.1%, Uriseungjinfood Co.,
T po Korea)
Grass smell . . Smell at mulberry leaves power (Mulberry leave powder,
EIA) Grass_S The smell associated with grass Donghun food Co., Buan, Korea)
Grass-fishy smell . The smell associated with grass-fishy foods  Smell at mulberry leaves power soaked in 300 mL water
Fishy S
(Z v i) Y such as green vegetable juice (Mulberry leave powder, Donghun food Co., Buan, Korea)
Green(g}féi%a nce Green tea S Aromatics associated with green tea Smell at green tea (Green tea, Dongseo Co., Seoul, Korea)
- [}
Flavor/Taste
Sweet Sweet T Fundamental taste sensation of which sucrose 2% sucrose in 500 mL water (CJ Beksul table sugar, CJ
(&3 - is typical Cheiljedang, Seoul, Korea)
Sour Fundamental taste sensation of which lactic  0.06% citric acid in 500 mL water (Citric acid monohydrate,
Sour T Y
(AlBh) - and citric acid is typical iseulnara Co., China)
Bitter - Fundamental taste sensation of which 0.03% caffeine in 500 mL water (G7 Coffee instant coffee,
Bitter T
(&4h - caffeine and quinine is typical trung nguyen Co., Vietnam)
Goso Goso T The feeling associated with sesame and Sesame oli (Ottogi chamgirum, Ottogi Co. Ltd, Seoul,
(23h - sesame oil Korea)
Fresh taste Fresh T The feeli iated with Fresh wat 200 mL ter (Samdasoo, Jeju, K
(B o resh ’ e feeling associated with Fresh water pure water (Samdasoo, Jeju, Korea)
Dellc10‘—us Delicious T ~ The taste associated with appetizing foods Delicious cuisine from thinking of oneself
(u}-ol._)
AN AR
I(Jgfg_‘o__r;/ Unsavory T ~ The taste associated with savorless foods Unsavory cuisine from thinking of oneself
AN A
Grass-fishy taste . The taste associated with grass-fishy foods
ERELED) Fishy T such as groen vegetable juice See reference for fishy smell odor/aroma category
Disgusting taste Disgusting

(S %)

The feeling associated with rotten foods

Disgusting cuisine from thinking of oneself
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(Table 2) Definitions of and reference samples for the descriptive expression of Dangmyon(starch vermicelli)
added with mulberry leaves powder(continued)

Attributes Abbreviation Definitions Reference materials
Texture/Mouthfeel
Chewy Chewy M Fundamental texture sensation of which 5 g starch vermicelli
(&713hH Wy starch vermicelli is typical (Boiled for 7 min in water)
Soft Soft M Fundamental texture sensation of which See reference for chewy texture/mouthfeel
Hr e — starch vermicelli is typical category
. : . Two teabag soaked in 300 mL water for 1 hr
Astbrtmogent Astringent M The feeling that shrivels the tongue (Brown rice green tea, Dongseo Co. Ltd.,
(82) associated with tannin Seoul, Korea)
Unpleasant; After eating several material, the feeling 10 g powder made of mixed tea (Green tea
. : : leaves, Mulberry leaves) solution (Mulberry
Tub-Tub Tub_Tub M associated with covered in the mouth or
TE1= . f - leave powder, Donghun food Co., Buan,
(G amount of residual particle in the mouth Korea)
Rough Rough M The rough feeling according to material 10 g buckwheat noodles (Boiled for 5 min in
A1z gh_ in the tongue and mouth water)

Particle coarseness
(A7} )

Coarseness M

Size of particles perceived inside the
mouth

500 mL Water, respectively 1%, 2%
mulberry leave powder suspended in water
(Mulberry leave powder, Donghun food Co.,
Buan, Korea)

After-sensation

Accessible to
material
(=490l ££)

Unpleasant;
Tub-Tub
(Ege] Hee

Ends of the bitter
(Byto] )

Ends of the
astringent
(E%el H2)

Particle amount

(el 2l

Accessible E

Tub_Tub E

Bitter E

Astringent E

Amount E

The good feeling at which material flows
on the throat

After eating several material, the feeling
associated with covered in the mouth or
amount of residual particle in the mouth

Fundamental taste sensation of which
caffeine and quinine is typical

The feeling that shrivels the tongue
associated with tannin

Relative number or amount of residual
particle in the mouth after swallowing

20 mL milk (Seoul milk, Seoul, Korea)

See reference for texture/

mouthfeel category

unpleasant

See reference for bitter flavor/taste category

See reference for astringent texture/mouthfeel
category

500 mL Water, 1% mulberry powder
suspended in water (Mulberry leave powder,
Donghun food Co., Buan, Korea)
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(Table 3) Mean intensity score for sensory characteristics of Dangmyon(starch vermicell) added with mulberry
leaves powder from descriptive analysis

Samples” CON MDI MD2 MD3 MD4 F-value
Yellow A 1.534078> 3.13+1.53° 3.97+1.63" 3.77+1.65% 3.17+1.15° 14223™
Grayness A 7.100.96" 5.97+1.03" 3574117 2.5741.17° 1.70+0.95° 139357
Kaki A 1.47+1.33° 3.73+1.11° 5.631.30° 6.83+1.09" 8.13+0.82° 157.691"
Clear A 7.63+0.89" 4.90+1.56" 3.77+1.94° 447+1.70™ 4.37+1.94% 30397
Shiny A 7.002.08" 5.03£1.30° 5.07+1.39° 5.83+1.49™ 6.20£1.61% 8.008""

a b c d d sk
Starch S 6.17+1.93 4.60+1.25 3.30+1.06 247+0.94 1.87+0.82 56.283

e d c b a sk
Grass_S 1.00+0.00 3.07+0.87 447120 6.10+1.06 730+1.02 212.117
Fishy S 30.741.91° 2974135 3.40£1.19" 4174170 487+1.98" 71317

e d c b a ok
Green tea S 1.00+.0.00 2.60+0.93 4.73£1.01 6.00+1.20 7.30+1.26 196.116
Sweet T 5534150 4674130 4434110 383+146 3234157 11607

c be b ab a sk
Sour T 1.330.66 1.83+0.91 2.10+1.27 2474138 3.03£1.75 7872

e d c b a *okk
Bitter T 1.40:0.56 2.90+1.16 4.17+1.09 4.90+1.40 3.03+1.75 80.803

a b b b c Sk
Goso T 557131 470+1.73 4.73+1.17 4.47+1.46 3.50+1.53 7.821

a b be cd d ok
Fresh T 6.53+1.20 5.57+1.33 5.00+1.80 4.60+1.57 3.90+1.35 13.895

b ab a a C *kok
Delicious T 4.43+1.65 4.67+1.03 523+1.52 5.43+1.70 4434165 10.304

be b c be a ook
Unsavory T 3.5042.21 3.83+1.37 2.8341.23 3.30+1.39 5.40+2.03 10.034
Fishy T 333225 3.60+1.45 3.53+1.31 4.00+1.70 430+2.14 1.396"

c be be ab a sekok
Disgusting_T 1.43+1.01 1.90+1.42 1.90+1.03 247138 3.07£1.55 7.035

a b b b C sk
Chewy M 7.53+1.04 5.73£1.41 5.630.10 5.13+1.22 3.67£1.45 37.618

a b b b C ok
Soft M 6.97+0.93 5.73+1.26 5.47+1.43 5534128 3.63+1.45 25.904

e d c b a ok
Astringent M 23341.52 3.23+1.07 4.53£1.20 5324127 6.50+1.25 49733

e d c b a sokk
Tub Tub M 2.83+1.70 3.53+1.20 4.53+1.28 5.53+1.17 6.50+1.38 35471

d c b a a sk
Rough M 1.57+0.86 2.80+1.40 3.90+1.77 497+1.73 5.73+£1.86 33.926

d c be b a sk
Coarseness M 2.30+1.32 4.10+1.88 470142 5.33+1.67 6.23+1.76 24.906

a b b b c *okk
Accessible E 6.93+1.20 5.60+1.71 5.23+1.41 4.87+1.41 3.83+1.46 18.243

d c b b a okt
Tub_Tub E 2.5041.23 3.50+1.20 4.83+1.49 5.30+1.47 6.60+1.30 42347

e d c b a ok
Bitter E 1.70+0.70 3.10+1.03 4334135 5234120 6.53+1.57 72.266

d c c b a sk
Astringent E 1.87+1.17 3.17+1.18 3.83+1.58 4.87+1.57 6.40+1.63 42,639

e d c b a stk
Amount E 2.20+1.32 3.23+1.70 433+1.56 5.23+1.81 6.47+1.76 31.018

1)Abbreviations are referred to Table 1

2)Values are means+SD dedication of triplicate determinations with 10 panelist

a-e: Means within a_column with different letters are significantly different(»p<0.05) by Duncan’s multiple range test
NS: not significant, : p<0.001
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Figure 2, Factor analysis of descriptive expression through sensory evaluation of
Dangmyon(starch vermicelli) added with mulberry leaves powder
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Figure 3, Principal component analysis of descriptive expression and samples through
descriptive sensory evaluation of Dangmyon(starch vermicelli) added with mulberry leaves
powder
CON: sweet potato starch with 0% mulberry leaves powder

MD1:
MD2:
MD3:
MD4:

sweet potato starch with 05% mulberry leaves powder
sweet potato starch with 1.0% mulberry leaves powder
sweet potato starch with 15% mulberry leaves powder
sweet potato starch with 2.0% mulberry leaves powder
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(Table 4) Mean score from sensory evaluation of Dangmyon(starch vermicell) added with mulberry leaves powder

Samples
CONY MD1 MD2 MD3 MD4 F-value
Attributes
Color 4.50+1.66™ 5.00+1.15° 6.23+1.28° 7.10+1.19° 6.901.49™ 21367
Aroma 4.17+2.12¢ 4.93+1.64° 5.77+1.48° 7.17+0.91° 7.03+1.03° 22674
Taste 4.93+1.48° 5.00+1.31° 6.10£0.92° 7.27+0.90° 6.80+1.27° 22818
Elasticity 6.43+1.52° 5.77+1.41° 6.27+0.98" 6.87£0.97° 6.63£1.07° 3533
Chewiness 5.63%1.22¢ 6.10£1.19% 6.500.90™ 7.17+0.95" 6.73+0.87% 9692
Overall 5.23+1.50° 5.37+1.10° 6.27+1.14° 7.43+1.14° 6.80+0.89" 19.256"
preference
1) Abbreviations are referred to Table 1
2) Values are means=SD dedication of triplicate determinations with 10 panelist
a-e:Means within a row with different letters are significantly different(p<0.05) by Duncan’s multiple range test
: p<0.001
gl = MD39} MD47} 242) 7.273 6.80= =7 el 9 AAIE Ao g BRIt} o] o] A}, Wl B

o T A2 7F 94 zole fIdtt &7 MDI
o] Ztz} 4.937} 5.000% e H4E Blon Alg 7h
Frel A3l 2fol= glSieh &84 MD3, MD43} v
o] Z}7} 6.87, 6.63, 6.4302 YERFO W Al 7F fol4
zlolE gt A7 MD37} 7.17, thxTo] 5.632
2 f97e zpolE ®HYdr) Ay J)zxE MD37}
74302 714 =gron arke-e MD4, MD2, MDI, t

Z79] o]tk MD1# iz hell= frol#el ol
Ak wlB H7l¢]l MD29} MD3& Al 25:A4%

Aol H+)e] Wkl SIAIshe FAH o ;:L%OI
Ueton] MDA 2()e] Mo s Ryl v
3} #elge] i,
ESW) F WIS %aw g oag A
$E NesEs @ A
9 w3e) oMl ENE o %lv_ o]
Pl Bess Erhn AZetan lglch Ea B
Whego] Bes% Wil Ao] FakAnk A4
A3 WA, 9 Sel ke Ae] 4Aert PhEne
el 223 osle zsme 4+ drkm skt
Kim(2002), Song et al.(2010), Rho®} Lee(2014b)= ¥
fo] 22407} o] LwlAe] 75w HAH
Aoz uustgort B ¢iye] Ak duel
Aol jg BAlo] we Adtjols] wja] 9 2

i‘ BN
oﬂ,m

fo mft o2t

P 7t e dsH SRS Sld BARE
Xzt duiel g Frsgr Y v ok Belgd
of BAMY FA A3, ofFelx] thzate S|, F

, MD4(2.0%)= ‘7}7]’ o)A
E}wu}(p<0 001). WAN/3Fol|A]
: MD4(2.0%)° EHAY, A
& 2 Zko 2 JERFTHp<0.001). 3Fw|/ato)
) zo] ‘whab, ‘38, MD4(2.0%)= 2sul, <o
3 do] fojFor & Froz et
(»<0.001). A7/ U= ollN txTro] ‘ZFl3), ‘Rz
£, MD4(2.0%)ellM= ‘52, “HHe Fdo] Fofde
2 2o grow Uehdthp<0.001). 5717 F3 oA
oM Hdglo] £2°, MD4(2.0%)= ‘HHE,
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—_

=
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