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A Study on Quality Characteristics of Dangmyon(starch vermicelli) added
with Mulbenry Leaves Powder
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Abstract

The purpose of this study was to investigate the quality characteristics 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 then proximate compositions, physicochemical properties, RVA, SEM, texture
and sensory evaluations of the Dangmyon were measured. MD1~MD4 samples showed higher contents of moisture,
crude lipid, crude protein and crude ash as well as pH compared to control (p<0.001). In terms of color, lightness
(L), yellowness (b), and redness (a) decreased as the mulberry leaves powder increased. The results of RVA properties
analysis on all samples showed that control had the highest. With regard to the texture of Dangmyon samples, the
scores of hardness, adhesiceness, gumminess, chewiness, resilience of CON was significantly higher than the samples
MD1~MD4 (p<0.001), but the scores of springiness, cohesiveness was not significantly among samples. The result
of observation on the cross section of Dangmyon added with mulberry leaves powder showed that number, size of
cavity more increase compared to the control. In sensory evaluation, the scores of appearance, flavor, taste and overall
preference for MD3 were significantly higher than the samples (CON, MD1, MD2, and MD4). From the findings,

this study suggests that 1.5% addition of mulberry leaves powder was effective for preparation of Dangmyon in the
aspects of the consumer acceptability.
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1.4 & bl vlEbR], wdt cheke] AoldfE skl
flavonse, steroids2} triterpenes 72 Thofsl Ajg|ddE-2
wolo oo Wolz oaja kel gEAul oo o O] ol AAAFAANEA ZRFaL Qlri(Lee &

YRS} Earh e A o] ol e wejol vher  Rho. 2014b). Belell Shle} gl efel bA] el g
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7} ek &efF DNJ (1-deoxynojirimycin)e} 735}

o] @37} Q= y-aminobutyric acid(GABA) 2 A3} &
7} = flavonoid AE-S 8311 tiChae et al,
2003). St Bolo] A== Ade ZUT U5,
ﬁ‘ﬂ /\LZ tﬂ ;q_JT 7510 ol uo]-og OLE:]Xﬂ Olth 3.11010]
of o) W B WA B A7) o}g3laL 3]
th AF7HAY] BYE ol8d AlES FH(Han et al,
2005), Z=(Park & Lee, 2007), W7 0] =ZF(Choi et
al., 2007, Kim & Cho, 2010, Kim, 2003), ®+HKim et
al., 1998, Kim et al., 2000, Nam et al., 2004), “3*(Yuh
& Kim, 2001), HF(Kim, 2002, Song et al., 2010) &
7=|(Lee & Rho, 2014a, Lee & Rho 2014b, Shin et al.,
2007) 5 tjopalch.

Sie ARe FURT T30 3hE ol8s) e
rn peluzte] AEAE 5 shjold. WHe £
uetRRE fEA e, ER(h), U T2
2 deixlth 2 3 STl S FESH
eSO, 2 A AE i 718 AlEe AT

RS o]-&ate] AlzEL gt HZedle Eyte g ¢l
gk A, et B 2Pt o fdvbsdol deAd
A A 2EA EHRI 7|EARS 3] ERESAR A}
£3}31 QtH(Cheon et al., 2012, Kim et al., 2004, Yook
& Kim, 2001a). HEl-AEE A2E 2(B-Cyclodextrin)
AR} FAo]E 4 (cyclodextrin  glycosyl transferase,
CGTase)7} 7&—%‘6]-?] ARE =, AEFAZ F AkslE7]
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1990), A5AE-S =)t o] o]slstEA A7(Yook

& Kim, 2001a), o] Alzhule] olslsl=ry ol
(Yook & Lee, 2001b), thefslh ARo 2 A|Zz3k g

m

Az gl 54

el A 5
AR o83 T
ffaf ez £4

w2 APtRe) 713wt ol vhaket
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”1-4 FE AAT F uieE defste] BelgHE A

19ICHES| 29 10-2014-0177029). TTnFAR(196~
200 @) 71E2H0.4 g)oll FF(170~ 180 mL)Z 7}
sto] Egels wE F, Bel FT0~2.0%)% B
-Cyclodextrin(0~2.0%)S H&(w/w)r]&ol| we} 4=
TR riete] S IS ¥, IAE Sl 4

oA wplARg 13710 Yol & AR T R

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

Ingredient (g)

Samples
Swese;;rggtato Chitosan Mulberry leaves powder B-Cyclodextrin
CON" 200 0.4 0 0
MDI1 199 04 1 1
MD2 198 0.4 2 2
MD3 197 0.4 3 3
MD4 196 0.4 4 4

YCON: sweet potato starch with 0% mulberry leaves powder

MD1:

sweet potato starch with 0.5% mulberry leaves powder

MD2: sweet potato starch with 1.0% mulberry leaves powder
MD3: sweet potato starch with 1.5% mulberry leaves powder
MD4: sweet potato starch with 2.0% mulberry leaves powder

CON MD1

MD2

MD3 MD4

[Figure 1] Appearance of Dangmyon(starch vermicell) added with mulberry leaves powder,

Frae AL Byshy EAo] o]-&3)9t. Bl
o] sl wgh]= <Table 1>, AxH #EHo

[Figure 1]¢ll #|AI8}FSc.

Bolidy Belde] Moisture Analyzer
(MB45 Moisture Analyzer, OHAUS, USA)E o]-8-3}o]
105C 7t dazgos Z4sn). 238-e 550TC
2R 3|31, Fekho Kjeldahly, AW Soxhlet's F
=H& Association of Official Analytical Chemists
(AOAC, 1990)] we} 33] ¥ ZAstel 1 Wagst
wEge Yehhid.

2) pH &4

olrubyl Azxy WolgdH 3 gof S/ 1082 7}
&} Blender(HMF-1060 Titanium mixer & cutter, Hanil
Co., Seoul, Korea)2 &3+ 72318l 3, A58 #Hs}o
pH meter(Model-720P, Istek Inc, Seoul, Korea)S A&
sho] Zgeteich. AUE 7} 38) W SAs] Fighe
Faheict.

FHE 2~3 mm%, A23L, &
A 10 g& 2= & 200 mLoiA
s2+ = B7aL Al ‘“’1% 2% % 2~3 mm
et B9 cell(#74 3 em, =o] 1 cm)ol] Hol Aa}A|
(JC-801S, Color Techno System Co., Tokyo, Japan)E
o]g3le]  L(Lightness, ™&=), a(Redness, ZA%),
b(Yellowness, 31%)9] 7hs —2—7§*8]-9§\1:}_ T g
(Standard plate)e] Lzk 93.581, azt 0.266, bat 1.016 ©]
AT ABE 7 53] W 2hajel Fage Fahack
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AR 3 goll FFF 25 mLe 71ete] Alad dAES
28 go 2 3}tk A=e] A& 54L& RVA (Rapid Visco
Analyzer RVA-4, Newport Sci. Pty. Ltd., Australia)E A}
ool SAsT £42 50TCE Bk RVAA] 131k
w2 AR &, 2 128 gejHA 95T71A] 7
dslar o] el 2.5%3F A v oAl B 1
2°CH Ye7haa] 50 CE J2haA 281 fAlste] dof
A AR o 2RE F37IA &% (pasting temperature),
Hu A =(peak  viscosity), HZZHZ(final viscosity),
trough, breakdown & setbackz-S T3F%ith A& whe=
Rapid Visco Unit(RVA)Z EAS}FSIAL, 232 7} 33] vk
5 ZHste] Fagks Tk

Kim et al.(2011)2] WS 543}
of AR83tAt. BIEgH 10 g& 42 §F Texture
Analyzer(TA-XT2, Stable Micro System Ltd., UK)E A}
£3}Fe] 23] ke Qb= 21¥(two-bite compression test). S
2 Z3rh. A=A AAE WHoZ 4 HE S
cm Zolg2 2k231 571 plateo] FaEHA Wi XA =
HEe T =43}l HoJ7 force-time curve=S TPA £
Aol w} texture expert software system© 2 H-
(Hardness, g), -%%J(Adhesiveness, -g-sec), E-EA]
(Springiness), -2 4d(Cohesiveness), 74(Gumminess),
281 (Chewiness), 3]E-4(Resilience) 52| Texture
profile analysisZ T-3}It}. &4 &3l AF&-¥ Texture
Analyser®] Z3%71& <Table 2>9} 2o, =42 12

(Table 2) Texture analyzer information

wogtle] wHTRE FAPAARER A (JSM-6400F
field-emission scanning electron microscope(FESEM),
JEOL Ltd., Seoul, Korea)S Ag3fe] Bztslgiey. wol
P I5TCeAM T2ARE FQF AZRSEV|(OF-21E
Forced Economic Range Oven, Jeio Tech Co., Seoul,
Korea)oll4] 7zZ3F 7S Osmium coater(HPC-1SW,
Japan)E ©]&3to] Osmium o2 AHFE Fof] 7k X9k
20kVellr] debde] mAlt2E iz 5000, H7ke
2 100uH ] w2 F23FoAY.

5. BHSE7L
Fsgrtade ISt AEIPEAT Sy 2 vt

WAALE F3 Aege] 10%
2 sttt Agel B BagEel
P =]

2 $ QIAEES W FAL A F B
748 AR Mg Ak T 7 10 g4 UslE 8]
o ok AASIEE. 7k ARl R A A 54
& Wolea A2 AN Wed) A 22 A
Fatel Qe W gl o 22ke AASES: sheirk
H7tE-S A(Color), #H(Flavor), BH(Taste), &4

(Elasticity), “8314d(Chewiness), A4¥+4 7|3 %= (Overall
preference)o]™ @] xtol& il 33] wHEAA] &19]
o %ol A18E Hm 07 Ao Wlaase

7} 5ol gk V15EE SR EAGES shelo

Contents

Conditions

Test mode and option

Pre-test speed
Test speed
Post-test speed

Target mode strain
Time

Probe type
Trigger type

Probe

Distance

TPA

2.00 mm/sec
1.00 mm/sec

1.00 mm/sec

30.00 %
5.00 sec
20 mm cylinder

Auto 5.0 g
20 mm

15 mm
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 1olM 9o A5 54 B 713wt el
28 UEPATHL: e 85, 50 Bigold, 9: mhe- £5).

6. S7AIxz

AN dojxl Aal=
SPSS 17.0 package&
A= A Ak (one-way ANOVA)o o8] £
oS B, frelabt sl= 7% Duncane| th%
el A (Duncan's multiple range test)E 2A]5}e]

p<0.05 FEo = TS

m Z23 9 u3F
1, 2ol utMdE 9 pH
wolvuto] oubdiy) pH BA1e] A= <Table 3>
T} g}, Bolo] FREEES 375%, ZAHE 3.96%, Z
chle  14.62%, Z3ES 15.08%°]ck. Yoo et

al.(2002)9] FAF 254 THEREE] YK-209% ) &
o] AR A AT Ed FE 5.6%, A 2.1%,

Zeh 21.1%, 237 9.0%°]", Kim & Cho(2010)2]

o] 5_7]:31-/‘
(2002)= ele] AR sl
3L EkSirh B Aol el ] Hrkge] SR
£ 8ol 2t Ard ghdel SUbEol RAdE el
A grol 71 ZloR wddnh AR Bolide
TGS 3.75%, AT ERERES 13.00%0]0ch 24,
Zohl 23|18 Fteke MD4, MD3, MD2, MD19] &2
Aol EEp<0.001). o= 3
H7be] ST nR A,
Zeh gl zsjio] ke 3 S7hd oz dAdhdrt

Jo
lo,
2
Lo

il

,\H-
<,
32,

. B
)
A
="
2

Bl

(Table 3) General compositions of mulberry leaves powder

Moisture Crude protein
Samples Cruge fat p Cntde Ash pH
(%) (%) (%) %)
Mulberry leaves 3.75£0.05 3.96+0.03 14.6240.13 15.0840.23 7.1740.03
powder
(Table 4) General compositions of Dangmyon(starch vermicelli) added with mulberry leaves powder
Samples" CON MD1 MD2 MD?3 MD4 F-value
Moisture 2 b 2 a a s
) 13.62+0.31 16.29+0.38 16.97+0.51 17.06£0.28"  17.42+0.20 58.126
0
Cm(?/‘z) fat 00120003  0.03£0.003¢  0.04:001°  0.1120.02° 0.15£0.02° 63.055"
Crude protein 4 b b a a -
) 0.15£0.05 0.23+0.01 0.29+0.004 0.35+0.01 0.36+0.002 38.159
0
Crg,‘/’j)’ Ash 0.19+0.008° 0.30+0.02¢ 0.37+0.02° 0.4240.01° 0.50+0.32° 110.541™"

D Abbreviations are referred to Table 1.

"Values are means+SD dedication of triplicate determinations

Hokk

: p<0.001

"Means within a column with different letters are significantly different(p<0.05) by Duncan’s multiple range test.
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(Table 5) pH of Dangmyon(starch vermicelli) added with mulberry leaves powder

Samples”

CON

MD1

MD2

MD3

MD4

F-value

pH

5.94+0.05”°

6.48+0.02¢

7.04+£0.02°

7.14+0.01°

7.28+0.02°

1259317

" Abbreviations are referred to Table 1.
'Values are means+SD dedication of triplicate determinations
“*Means within a column with different letters are significantly different(p<0.05) by Duncan’s multiple range test.

: p<0.001

(Table 6) Hunter's color value of Dangmyon(starch vermicell) added with mulberry leaves powder

Samples" CON MDI MD2 MD3 MD4 F-value
D? 54.1140.25"" 43.52+0.54° 37.2840.20° 35.77+0.54 32.95+0.08°  4059.70"
- C 38.33+0.75 41.41+0.40" 37.39+0.30° 35.77+0.06° 32.58+0.64" 440.65"
D 2.3540.03° 3.71+0.27" 3.9440.27" 2.99+0.20 2.38+0.66° 76.24"
) C -0.93+0.04° 1.78+0.07° 1.00+0.10° 0.58+0.05° 0.41+0.03° 909.94"
D 11.66+0.10" 13.10+0.13" 13.09+0.42° 12.54+0.39" 11.74+0.09° 36.75"
° C 3.67+0.23° 12.37+0.20" 12.35+0.51° 11.7440.13° 11.64+0.48" 525.09"

;)Abbreviations are referred to Table 1.
3)D: dried, C: cooked
'Values are means=SD dedication of five times determinations

“*Means within a column with different letters are significantly different(»p<0.05) by Duncan’s multiple range test.

2) pH

o] pH =% A3= <Table 5>9F 7t} BJR
7

172 FAolglot Rge] pHE %9l

H [e]

- izl wjsl 7l el o] kgl S7F
g2 pH7F fojdoz molAE Aoz yEehth
(p<0.001). A2 FFrpzRe] pHE 7.34£0.012 F4
H9]o]m B-Cyclodextrin®] pHE 4.72+0.012 k24 H
9Jo]9lrh. Kim(2010)e] ®o)Ru} 7} g edTte)] w=
W golRure] A% ko] pHol J& Fri ah3)
o} webA] B AFtexm Bolide] HrkeFo] S
=2 484 e Zrlste] BHe] pHol| J3s = Ao

2 Holth

3) Az

Bgelgdwel xug ]
<Table 6>1} At} WSlRT X7} A
e tdizwe] 7P wom BT Mol Sk

5 Lk el os asted(p<0.001) BH7)7F ofF

ke %

=
=0

=
1_

)

& 4

off
<o
Lo

o
oo

If

K
olN

ri*1

AE Aoz YehdEt] o % e S22
FEFor AdHY. x2] Fo A= MDIlo] =2 Lk
< 29on gz MD2, MD3, MD4¢] =0 & f-2
Hog vk Lghs HIrh(p<0.001).

Zg] 7 Bl aghe tjzate] 7P v g
PFom MD2, MD29| o2 A UERg oL Al
Fro)Z¢l zlol= QI athe-2 MD3, MD4¢]
agto] FejH o WolHri(p<0.05). 28] F agte =
o vl Gt kg Holom Hrleke] S7HE fof
Ao =Awrt A YERATHp<0.05).

Zg] 9] bgte Hrhte] A Blide
/1S froF o 7HAsl o H(p<0.05), 28] $9
A B bte bl wet fojHoR HaEkdd

=
o

<
=

o

o

U s

o

—

)y

AC)

A7kl

o BlgHe] Ane] Wshs AvulRed 7 e &
AAT(Lee et al., 2009)e} B9 7t 9k2~E} A7 (Song
et al, 2010)0llq Barel Avel FARRE B3-S BT

4) 5454
BAET A7 o] 38540 B4 A= <Table
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7>} 2ol SsPRAlEE(pasting temp)= tHET 78.3
8C, MDI1 78.42C, MD2 78.95C & Z7}stal oyt
AE 7E folHe) ol flgdeh el Bl
1.5%<] MD3:= 79.93C, 297l 2.0%2] MD4E=
8047C=2 SolHom ol ou(p<0.001) MD3s}
MDAk e8] ol gigich. ol welwure] A}
oI5} Ao F37F AAHL LA Park et al.(2003)
of gkl atel Wb BEEE W WS 5
s} AAEcks Azl GAREHAL

A =AZHPeak viscosity time)S thzzTtoll Hls) &
olBwao] Hylako] Z/18HEE AL Algto] dojxon,
H - =(Peak viscosity)= 471.61 ~713 RVAZ z}o]=
vebdleh tizte] 71302 Y E9kown, MD4vt
471.612 714 wol Hrleko] =42 HuAw Fho]
Fo]Ho 7 ZHAEtH(p<0.001). Park et al.(2003)e] &1
TN = 7HE=ARE A7Rl wet Hadert 7Hasked
o0 Kim et al2011)¢] AFoINE At 27l
F7HETE HAHE o] sl £ A=
Belite] Pt S7Kers Hadwert fhaste] A
ATt Akt Aas Bk

Though= ©3} & &9 PFFhs Uehll= o=
MDI1 311, MD2 284, MD3 258, MD4 238, th=&+ 184
2 Uehen AR 7 feldHel dolg malh
(p<0.001). chi2el W3 H7keel Though} QRS 2

o), H7hkt Frells B BEe] Hrkke]l 71t
upgl gho] fojHo s FhAdteltt. B A7 Ay By
o] 7ol W FHYr <]
ol Awrt v FojEE Zo R wekEn

#Z# =(Final viscosity):= HZTZ} MDIloA=
12091 Aol 1ol R3S, MD2 o} B
Whegol F1erE AFUE g0l HelHoE Pl
THp<0.001). Park et al.(2003)7} Kim et al.(2011)¢] &1
TollM FAE R Ut V1Rl wet A=)
Aagthal Basteled 2 AT E Fdg AdE
R=Kss =

Breakdown> ®¢] et & wijiele =& e

| T2 gz v)3] H7}-<e] Breakdown

Gl sttt oh 18 B FPos: 40
g9 wjmely Aert A B

HEALY XA 2jo]E HojFE= SetbackS
Hhe] wEAEE e o gz vla) 17}
T9] Setback ko] vtom MD47} 71 vre S B
t}. #7k* % MDI, MD2, MD37tel] $-2]23] 2holi= gl
gloL MD4SR= frel=el Zjol2 BTHp<0.001). A
ZX % (Final viscosity)& H|$=8} 743Fo 2 wWiolrulo]
7hgo| S7FFE Ao s} A o] Ho| =]

= WS HAAE F S Zles A

= %}Eoe Zro

rgo B
T =

AN

(Table 7) RVA pasting properties of Dangmyon(starch vermicelli) added with mulberry leaves powder

Pasting Peak viscosity Trough Final viscosity ~ Breakdown Setback
Sarmples” temp.
() ﬁnféanljm) (RVAY) (RVA) (RVA) (RVA) (RVA)
CON 7838167 454:0.09" 7134707 184.55+3.36°  396.04+9.84°  52846+3.71° 211.50+6.48"
MDI 78424008  4.67+0.00° 596.50£9.49°  311.1133.80" 398.174537°  285.39+12.95° 87.05+6.34°
MD2 7895£043°  478:0.04° 548334505 284.86:2.80° 371.94+357°  26347+2.71° 87.08+1.09"
MD3 79.93+0.08"  4.87+0.00° 510.97+2.84° 258.86+020° 34334:227°  252.1143.03° 84.4742.17°
MD4 8047+0.41°  4.89+0.03 471.61£934° 23881+142°  31536+1.59"  232.80+8.53 76.56+0.71°
F-value 10447 3398 390337 813.96 " 16230 55176 46939

D Abbreviations are referred to Table 1.
Values are means+SD dedication of five times determinations

*“Means within a column with different letters are significantly different(p<0.05) by Duncan’s multiple range test.

Rapld Visco Unit
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gol zto]7} glem MD3, MD4ztl% fro] 2]

Aoks @iier MDEE 7 wé H5dS Esi.
Kim(2002)9] e 7} =4 Aella e ¥ elide]
Hho] S7 s FAAo] SRk oy A ot
A= 78S woltha 3+ Lee et al.(2000)e] XA
%

S| kS gt dus 22 ¥l 2
o] B4& W3 Ay <Table 8>3 Zth 7
(Hardness)= tz, MDI, MD27tel #2421 #}oli=

219101} MD3, MD42] 402 MD47} 713 e An

e BIJEd(p<0.001) o] BjRuto] jgkow WSl ii:‘ﬂi T ]L:T?; }?j ARk j &
t}. F24(Adhesiveness)S o] FAol| nieA]EkA] oF o ;_ o E}L Aot T e
& 5HOR o] gho] 545 W e u) Hopo Ay T Y
L Aoy} avis AS ou)sR=d|(Seo, 2008) HLo)Euk

6) HAlTZ

o Whgel BFE ghol feldom Flshdrt

(p<0.001). o]i= Fwo] FULER I3l gelzZ|o] A welgde] o mAlT2E kgt A= [Figure 2]
S| Fete] AR B=Fo] A SVHEAS Aesm A o} Bk Ut PR 1] gl 22U HEHE o
e}t e AJ(Springiness)Z -7 Ad(Cohesiveness)ollA]  F31 gl o} H7l¢l MD1L tjz73) 2 ze 7|3
£ AR 7l #2Fl zhol g1k 743(Gumminess)  So] FAskA| Fxglon, welruke] Hylake] Zr]3t
< MD27} 7P =2 e Holor dua2 MDIg o 5 7]39] 47} BolA|al A7e ARE Ag B 5 gl
ZFoldoy A7 7 Rl zlol= QI9Mth MD47F T} Nam et al.(2004)2] o712 A7} ZHe] FAAT

ke A4 Bglott MD3she foldel Aol of gaw BeslRe drlge] 284S ZH0] /)3
AATHp<0.001). ¥ 3A)(Chewiness)S& MD27} 7} & o] FARE= AL Rty RustLl Choi &
2 #E B30 MDIF folHl Aol fIginh Itk Park(2005)2] 3Tl Si/fdn) Bie] Hrjeko] Z7}
L2 =7, MD3, MD4¢] =02 MD47} 78 vre A P2 g zEEY 2 o] Zvlel zFoto] s
P4de Hoort MD3sh MD4zbels fol=iel ol Heltkn Buslglth meh B AeNE welrule)
AAHp<0.001). 3E-A(Resilience)= NZTH A7lE 27b7F GA] YRT2 9J3ks F= Ao g AotE)
Zholl folF2l Aol B o} (p<0.001) MD1¥} MD2

g01

(Table 8) Textural properties of Dangmyon(starch vermicellij added with mulberry leaves powder

T .
exture Adhesiveness

(g set) Springiness  Cohesiveness Gumminess Chewiness Resilience

Hardness (g)
Samples

CON 717.78490.65%  -56.57+8.91% 0.94+0.03 0.910.02 631.03£105.78°  593.81+103.95°  0.76+0.02°

MDI 723.9046538"  -59.08+7.86°  0.95+0.02 091£0.01  69429+79.07a"  673.92498.56°  0.71x0.03"
MD2 707.22446.96"  -61.86+10.32°  0.95+0.01 0.92:0.01  749.22+112.84"  694.23193.53"  0.70+0.03"
MD3 563.64+77.96°  -50.45+12.53"  0.94+0.02 0.92+0.02 4713145330°  426.68+57.52°  0.64+0.04°
MD4 535.00£57.61°  -43.65:7.62"  0.94+0.01 0.910.03 419.70£7034°  410.82451.83°  0.62+0.03°
F-value 211737 6913 1.641N 1.065™ 31.862°" 30.701° 42450

Y Abbreviations are referred to Table 1.

Values are meanstSD dedication of 12 times determinations

“Means within a column with different letters are significantly different(p<0.05) by Duncan’s multiple range test
™. not significant,  : p<0.001
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[Figure 2] Scanning electron micrographs of cross section of Dangmyon(starch vermicelli)
added with mulberry leaves powder

ol o] g7l A= <Table 9>9} 7t} 7}
A(Color), 3HAroma), TYHTaste), THA
(Elasticity), %31%d(Chewiness), 9+2] 7]Z%(Overall
preference) ol AE 7t frelzlel Folg ehct
(p<0.001). 242 MD37} 6.000.2 714 =9k1 1 theo
2 MD27} 5.92, MD47} 43002 74 wighth. o] W
i el wt gk H4E wi= MD29F MD3 9] &

7he wou o] Hrkde] 2.0%= g HAE w=

MD4o|| that ARzte] Axtz Helck 32 MD37} 5.83
2 Zofon] arkeo g MD27} 5.37, thZxT3 MDIo]
27} 4.67, 48302 St A4S Ukt sk MD37}
596202 714 =9k 11 thg o2 MD27} 5.80-% YER
o, MD1%} MD47} Z+2h 4.93, 4272] vre A2 1)
ERch gL gizTte] 7102 78 =9ko1}t MD2,
MDI12 A5 b folZ&Ql Afol= gllovyt arkgo=
=7 Yeb o™ MD47} 712f w2 e S Bt o]

= BTN FEAd2 AR T FelF o] Abol= (13
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(Table 9) Mean score from sensory evaluation of Dangmyon(starch vermicelli added with mulberry leaves powder

Samples
CON" MD1 MD2 MD3 MD4 Povalue
Attributes

Color 5334145 477+1.81% 597+1.82° 6.00+1.83° 430+1.81¢ 55127
Aroma 4.67£1.16" 4.83£1.15° 5.37£1.45% 5.83%1.72° 5.07£1.95% 2784
Taste 5.10£1.56™ 4.93£1.62° 5.80+1.65% 5.97+1.50° 4.27+1.86° 5766
Elasticity 7.10£1.13° 49741.77° 5.30£1.75° 4.90+1.42" 4.10+1.81° 14567
Chewiness 6.57£1.50" 4.77£1.63° 5.37£1.61" 5.93+1.70" 3.90+1.79 11734
pgfve‘filce 5.87+1.41° 4.831.60° 5.87+1.41° 6.47+1.33° 3.97+1.38° 13610

Y Abbreviations are referred to Table 1.

Values are means+SD dedication of triplicate determinations with 15 panelist
“*Means within a row with different letters are significantly different(p<0.05) by Duncan’s multiple range test.

: p<0.001

o} 3lEAdo] HrlEko] F1ERE YolAl = v #4
o] L WAL o] 6.57= 7P =ko A
7Fge] 71 we MDAZ} 718 B Agds Bl ©
= AT BN T Tl 71T glE 23S B
on MD4o| 2 78] Yehd 213 FHe] W3lAdol
JFS F ZAog FoHErh ANk Vs YxTT
MD3, MD27} Z+zh 5.87, 6.47 181 58702 UeR}
iz} gelido] H7ke MD2, MD37} 7|a%7} =
kot ¥iolige] 71 ol H7be MD4E 3.97= v
2 7EEE Yehit) ol dAese] woliutke] Hrt
© A gt gl IS Fof V|smel dHHeR
whod=L Bolide] 71 wol shiEl MD4E E AR
e Fo e V|awg vehd Aolgt wtEr). o] 4
PH= Kim(2002)2] #eld H7F 54 <179} Song et

2 e} QoA Yehd A
WA 7|s % Al §ARRS Bock wEba] Y 2

TS AR gHe Axd e BdEes AR

—

22

&l
= nolrkp<0.001). Balwe] z2) W F
o L3k agh, b2 frojHes wolxl om(p<0.001,
p<0.05). 3354 A3}, Z3PRA- & (pasting
temp), HNHE=A7HPeak viscosity time)olA] %l Fuk
o Aol S feldoz el
(»<0.001). FH=(Peak viscosity), =7d%=(Final
viscosity), Though, Breakdown, Setback->- #QlF-ulo]
A7ko] S7HdrE frolHo= 7HAsHIrk(p<0.001).
B2 Ay}, 7% (Hardness), 74(Gumminess), %3]
A(Chewiness), 3]E-4J(Chewiness)o] R H7leko)
F7VTE Fho] feojdom 7HAEItH(p<0.001). F-2
’J(Adhesiveness)> FHES) o] HrleFo] S S
o] fFelxes S7Fs It p<0.001). 8 Zre] v]A
T2 WY 2 7)ol glon =g oyt
L3 + 2He bl SHETE 71ee
A7)et 71 S7Vstith. Wiz A, A, 3, ghellA
wolRuks 1.5% H713E MD37} 713 &2 ke Wit

A=)
24

o,
oft
g
fo
oM.
—o
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(p<0.001). &I} FPL tzol 71 B fhe
PO LH(p<0.001) kel 7]aw=E= MD2(1.0%)2+
MD3(1.5%)2] 7157} 7173 =74 H71EQ9ekp<0.001).
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A7VFe AR T t¥] 1.5%E F71sks Aol nkd

23 ct.
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B 2
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