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Abstract

18

The purpose of this study is to develop value-added functional gruel by adding fresh burdock & burdock
powder. For burdock, we put fresh burdock(1.0, 2.0, 3.0, 4.0%) and burdock powder(0.3, 0.6, 0.9, 1.2%) into
burdock gruel and get results from mechanical tests and sensory tests. Moisture content of fresh burdock gruel
increased with more addition of fresh burdock, while burdock powder gruel had less moisture content as the
addition of burdock powder increased. Lightness and pH decreased in both groups as more amount of burdock
was added. From the result of an attribute difference test, 4% fresh burdock gruel showed the strongest
burdock flavor and astringent taste. Among the burdock powder groups, the gruel added with 1.2% burdock
powder scored the highest point in color intensity, graininess, savory taste, astringent taste, thickness and
aftertaste. For overall acceptability, the gruel added with 3% fresh burdock scored the highest point and the
gruel added with 0.6% burdock powder was the highest among the burdock powder groups. Based on the
results of this study, the gruel added with 0.6% burdock powder and the gruel added with 3% fresh burdock
were the optimum for their good characteristics and overall acceptability when produced.

Key words: burdock gruel, gruel, porridge, jook, burdock, burdock powder

I.M 2 o] 2}o]4lfr4x(Han SJ'Koo SJ 1993)¢} Fixe]

=2 o]E2(Chalcarz and Urbanowicz 1984), &t

A WA A =W 25| gE wet 4kl dE(Maruta Y. 1995) 2 AR EAHER
733 Fadole] d-& Fote Aol &Hle]  (Chen 5 2004)0] T3t olu] o A FE 2
g3t B EokeE Yo R oloxH, F& 1 A mEA Wk ol oA 2 8-S L
SAE ] gk o)2jo] ol o HollE GUAR 2010,/ EH[A A LA S| [ZHA] 1999, oFd
2 FHFHA] Bk Aol fel 715 o]l I 1998, AF T 2005). 1Y F= Z2H, o,
AEA AAE AL vk 1 S Y (Arctium lappa A T FH 52T o] ¥ e Ao
L) 33l &l 2d 22 oA e Ags 2 HA49 A7%3 7154 AEd g #io] =
Aot A Aoprlo} Arjo]w(FR4 5 2012), T ofAE & A|HAA] dIH o 958 SIS
€ F5, 02-961-0880, skchois2@hanmailnet, A4 BUET 3]71% 1WA Asdigtm z2] - 8| ~7d g8}



ket 2o A8 Besk Ak AW 2
$9% ol g3 xelo] B AT FIUAY
g23k 9 7154 ARENY 1997), $9H7)

AL =}
A7) "] FASAMRA 2009), $-A7HE H7t
=

= (o]
Heo FASAAE] 2011) SO n|n|F A

WS 87t AlETas} Aage] vz
Zo] o] g} ALgHS7E SlEle] 1900M Y]
o 209] 9 vlZe] Ae| % AAe] FEA A
274 4309 A(BolRA 201202 B0}
syuion 4ZHd Fo o A9ae 3
o] Aa} i AAb Ul g4 0% Q14 ulRg)
ov w} 22 4 9 thEskE 94 ololdl
oz wARAT. F4ko] P

o of
o
X0,
[o
=3
e
Iyl
v
:\\2
S,
S

e B 4T

o 2i7]6] e, sk 72 w0

W Qe ol 19140l Tholo] EAS] 5

| g glom, Bk Ak A7l &
Z

4ol zte A4 Fa3 7S I 7
[

2 Apdae A 54 1A 9
AR A3 Begonw o) FRow

[e]
A%

i
o

ol
o,
&,
o
o

(o]
re
-
{0
—_>d‘4
ot
o
o,
i
1>
_O'

oo o

19'3294 OE,

> o b6 oo fyomx 2
L

= A7H 4= el AdAT 19

U2 utE QI A 20kg & T8I AH8S
o, 20124 ol Fekek A - 3kg & 79
7HE 1kg & A AT 9t Qe 23wl
A Frfele AE 2012 5Y eelo s Fujst
o] Abg-akdaL, AT 99% HAA(F2] 34 g

% 2 ALt

2. N=°| M=
2 53] FABl] & FAL o oulje] BS N
o], o 25C9] Zg-2ollA 4rZt 31 - Ao A
1A1ZF E71& w31, Roll Miller(A-$-7-&, Korea)
2 23] AEHY S AA 20mesh A(HA 54D
o] Ul&] 500g¥ #F EAste] WEae] Hst
WA Al L, D7 HEE AR s SEfe]l
(0.5em)3F AL AFAZ7(600)2 18413 =%
T Bste] dhlshks A kg Tiste] YR
, A FGE AlFEte] &etol
2(03em)3ta 2 WA E Q8 Bl "3
S AASG F AIRE ARSI 52 717 6
vl o2 YAset o] ¥]&2 1: 622 3191,
FD52] A A g ¥lE 271 #1380 Shin
KE(2009)°] <14+ Bbet=ro] Al 292 ratste]
3] on] AdE 3 AT A IS 1% Pl
735 992 50] nn|ste] 1% oA 4% 71A]
A71elda, «v] AEs B A% 9 A5 wg
Hlef] et A 93 A7t B2 125 ¥
3+ SEYA(FM-909T) 2 Zo} 20 mesh Aol
=z YA &3 g4 W] (teno basic 18*9, 7|
ZlolE)d] Y11, FZd|o]E(Midea, China) 7
(220C)ellA] 423t 29l ohx 3k A=E K12
00)C2 W5o] 283 o 7FE e thg 2|4+
2w 2%S FAUIeTh 47 Hobse S
1% oldelX= 9 540 YT ZaliA Hd
12% = A= wig Hlol] whzh @ujel] 23 Qes
Y G4 glo] Eole = A Y Ak 5% 2
o2 ZeElste] ARE AMESIGTh 7HE
S Fo Winld] =4 ¥EE YFFHe
A

A3 Ao} F=om, =] A= wig vl

b

o df

al
p
.

}_

ot

f



20 Sz 8k3)A] A 208 Al 135(2014)

<Table 1> Formula for burdock gruel

Ingredients(g)
Sampl Burdock(®
ampie urdock(%) Amount of burdock Rice flour Water Salt
0 0 100 600 2
- : m
burdock 3.0 21 79 600 2
40 28 7 600 2
0 0 100 600 2
03 21 97.9 600 2
Burdock
urdzc 0.6 42 95.8 600 2
powdet 0.9 63 93.7 600 2
12 8.4 91.6 600 2

= <Table 1>3} 231 A|FZHLS <Fig 1>3 2}

3. JIHE SE-2At

A=Y TS Al F2 gAE FH3) A
T8 =471  (Moisture MB-45,
OHAUS, Switzland) 2 =7 3}%1 11, A =+ Tissue
culture dish(20035, soya. Co. LTD. Korea 35*%10
mm)°l| 3] A| 55 Fo} calibration B 24
Z}A|(Color Reader, JC 801, Color Techno System
Co. LTD, Japan)E A& 3o, L("8 =, lightness),
a(A A =, redness), b(BA =, yellowness)dk= T
At olu] AF2E calibration plate L#k©|
91.50, agke] 31.32, b#ke] 31.93 <]tk pH &%

Analyzer,

& ¥F 89oF Buffer pH 4(Special grade,
Samchun Pure Chemical Co., Ltd., Korea)S A&
3F3L pH meter(TOAHM-7E, TOA Electronic
Ltd, Japan) 2 S5l tE GEv AlRE %Fl g
A Z| &) digital refractometer(Model PR-101, °Brix
0-45%, Nippon-optical works Co, Japan)® =73}
o, °BrixZ AT HZ A2 line spread
test W O & Al F(55+5C) 40gS Falo] ~HlY
2 (6050 mm)E=o) Wi 18 & 2cs &
o] &o] #flo] ¥lE v 629 ¥A dol& &
Aste] HA2|E IS line spread chart®] %
Holad v Wl 2 mm EiEEelE -3

slo] =Ao] BlwA AHsrela &olelA skt

Burdock

Burdock

Washing of rice 5 times

Washing of burdock

Soaking in water(25°C/4Hr)

Soaking in water (30sec)

Draining 30min

Hot wind Drying (60°C/18Hr)

‘ Washing of burdock

Slicing of burdock in 0.3cm |

Drying with a cotton towel

| Slicing of burdock in 0.5cm ‘

Sieving (20 mesh)

Fresh Burdock

Sieving (20 mesh)

Burdock Powder

(L, 23 4%) (0.3, 0.6, 0.9, 1.2 %)
Rice powder
‘ Grinding with water | e
Boiling with stirring 1 step/4min
Boiling with stirring 2 step/2min
‘ Adding salt | E—— | Adding salt ‘

‘ Milling 2 times
‘ Burdock gruel

| «— | Mixing with water ‘
|

<Fig. 1> Preparation procedure of burdock gruel
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H7rgEe Aol Zr%(color intensity),
(thickness), 93 A}H(graininess), %= SH(astringent
taste), TF3(savory taste), -7-J&7](burdock
flavor), €& & gk](cooked rice flavor), 271 3
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ability)°l thall ZHAFstATh

217ko] AlJme R E o]&ote] T2 A
SWSE AL AN Y 87|76 a)oll F&
ol ATt on, Ea ATl Frkels AR
oF Al& Atolel] REEA] QS AFES ST

A=

5. SAXE

TS5 e AP 33 oY
A= SPSS 18.02 o] &3t EAIiTh Al
7ke] ol AL one-way ANOVAZS ©]-8-3}
o B33 o p<0.05 oA T H A
(Duncans multiple range test)= 2 A|sle] 7+ Al &

el BAA fA9L AFA
o 2u 2 D&

A
LT

9 & s u AR FA RS S S
A= 27HE 30.30%, A 99 86.06%, A7
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] M7 A e TRl 86.06% % 2
7HFRET 7] gl g5 FE el =4
=49 Z o2 A, BAs HrHESTel w
FREEeko] 2718k Kim IS et al.(2011), Cho
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S(LghE Hobxlem, o]= %92 phenol< qui-
nonel 2 4t} A7l & o]F FFsle] A9
melanines A7, ZHYA17]=H ¥l Sh=poly-
phenol oxidase(tyrosinase, cresolase, catecholase,
catechol oxidase)ol| 2|3t ZAWEHFo 2 F2 H7|
2= SA(Lim JH et al. 2005) W&ol =7}
wolxl = Ao AAEm, Hrtske AR A
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3. pH

$de) Arhgol kgl wek 4 9 Ak
F3h $7kE A1 pHE #94(p<0.001)
Ao Holn] Fashs AFL B, Fo
Aot pHe Fe] F5ek & Tl dd= et
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2009). ©]+= Kim JS et al.(2012), Park BH-Cho
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6. ZSZIAt

1) EAXI0ZAL
A(color intensity)e] == 7ol 7}
T A HrrE e BE AR Jell=

©] & (p<0.001)%!
(burdock flavor)2 Z7}ako] BE&+= 73}
Efykon, o2 & gFr|(cooked rice flavor)=
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{Table 2> Mechanical characteristics of burdock gruel with various amounts of fresh burdock and burdock

powder
Mechan}c:ill Moisture Color value PH value Solid Spreadability
characteristics content L a b content
0 89.30+0.17d  72.63+0.24a -0.76:£0.22d -1.75+1.16e 7.50+0.01a 8.70+0.10a  3.81+0.08c
1 89.54+0.27d 70.13£0.10b -0.23+0.04c 5.60+0.03d 7.45+0.02b 8.67+0.06a  3.95+0.55¢
Ratio of fresh 2 90.46+0.20c  68.05£0.17¢c -0.11+0.05¢ 8.17+0.18¢ 7.43+0.00bc 8.17+0.06b  4.17+0.16b
burdock (%) 3 91.21+0.06b 65.82+0.12d 0.13+£0.05b  9.60+0.13b  7.42+0.05c 7.27+0.12c  4.72+0.16a
4 91.64+0.04a 61.55+£0.14e 0.47+0.09a 11.94+0.06a 7.39+0.01d 6.57+£0.06d 4.83+0.22a
F-value 101.88***  2]103.86%** 5] 27%%%* 5422 79%** 300 85%**  309() g5%** 57.95%%*
0 89.30+0.17a 72.63£0.24a -0.76+0.22d -1.75+0.16e 7.50+0.0la 8.70+0.10a  3.81+0.75a
Ratio of 0.3 89.20+0.33a  66.22+0.58b 1.11+0.05¢  8.65+0.17d  7.34+0.01b  8.30+0.17a 3.73+0.10ab
burdock 0.6 88.99+0.90a 60.42+0.49¢c 1.24+0.08c 12.07£0.30c 7.28+0.0lc 8.57+0.35b  3.68+0.11b
o 0.9 88.58+0.07b 55.11+£0.43d 1.61+0.15b 14.08+0.32b 7.23+0.01d 8.87+0.05¢  3.57+0.82c
powder (%) 15 88.40:049b 51.8140.97c 2.07:0.11a 1578042 7.18:0.0le 9.23+0.15d 3.48:0.99
F-value  14.83%** 604.10%**  195.51%**  ]73].74%** 517 8]*** 9.56** 11.39%**




o] A

3ol
Ao

Aol 25
Zteit 5

FIF o2
r—\m
(]
_|1m

2] %‘El(astrmgent)—— A7 ek
| S7rds ez Yehson, &

(thickness) = 4 0] A H7}gko] =r}8t
T okslA Yehon, $97HE o5 4
3 Arheel weas 2ol Jee. A%

(graininess) & 7}ko] Z7}E4E =2 glog

Y

=0

3T
[e)

T

(¢}

<

AL, Sl Afa) Bo} ol Z1e
SE Q) ololo] ]}ﬂ_g] o]€7Lo] AT 14-]5}-1/]-—‘: 1o

2 AZE Y. Sdk(aftertaste) = A H7lFo] &
7VrE =2 o ke Arh A3= <Table
3>} gt

2) JIS= &AL

452 9FHappearance)S FI7HF 0.6%
(5.62)°] 71 =A H7F Hden, A
4.0% (2.93)-& et B}k o v o= dch
Hflavor)E L 7HE 0.6% (5.68)°] 7 A,

S 1.2% (3.01)T0] B FrH=E Ak
(taste) N = G715 0.6% (5.70)7°] 7173
A B7F =HAa, A D4.0% (2.78)70] 7H
A B7F =HAh AiKtexture)S A7 0.6%
(5.62)°] 7P =4 H7F =, A D 4.0%

we m}r >l.1

23

@2.57)0] 714 GiAl 7} H Ak dAnkAEl 71E
Z(overall acceptability)= A +JH 7152 44
9, &, ot SollA MRk o #o riEs e
A 9-3.0% (5.76)70] 71 =A B E A o]
= A7 < 21% 9] 9 H7telm A
] 3% ol sldect. +F7H HrbEe] AF-
WA 0 2 =0 It W Y7L 0.6% (5.73)
ol 7P E=A BrEen, AvERE] <F

42% 9] 99 H7lgolm AA|ke] 0.6% °f 3
gtk A Y 4.0% (226007 A 12%
(2627 AR o w & ﬂ—"ioﬂ A e @7t
£ Hgron 7|s ke A WA HrkE Rl V1S

T AAYe] 3= <Table 4>} 2t}

=

FR
-
= 2L
X
i
o
ol
L
1
ﬁ
U_u

E

[e]
2 HAE 5 U=% 9 W FE Azsdk
AR S9N AR FRe 4§ A7t

{Table 3> Attribute difference test results of burdock gruel with various amounts of fresh burdock and burdock

powder
Color Burdock Cooked Astringent . .
Sensory . . . Savory taste Thickness  Graininess ~ Aftertaste
intensity flavor  rice flavor taste
0 1.20£0.52¢ 1.20+0.52d 3.00+£2.08a 4.20£1.40d 1.304£1.47d 5.45£1.94d 1.45+0.76d 2.05+1.43d
1 2.25+0.72d 2.95+1.32¢ 2.65+1.30a 3.4041.14d 2.45£1.05¢ 5.05£1.10c 2.05+1.00d 3.35+1.27c¢
Ratio of fresh 2 3.55+1.00c 4.05+1.23b 3.00+1.72a 2.60+0.94c 3.25£1.37b 4.10£0.97b 3.10+1.12¢ 4.15+1.23bc
burdock (%) 3 4.60+0.99b 4.65+1.53ab 3.10+1.62a 1.8540.75b 4.25+1.55a 3.15+1.14a 4.55+0.89b 4.50+1.43b
4 5.35+1.04a 5.45+1.50a 3.00+1.75a 1.60+0.60a 4.90+1.55a 2.10+0.85a 5.35+1.31a 5.75+1.12a
F-value 74.10%%*  3347%** 0.21 23.01%%% D5 43%kx 37 30%RF 50,64%%F D] J]HH*
0 1.50£1.05¢ 1.30+0.73d 3.90+2.07a 2.70£1.45¢ 1.4040.82c 3.70£1.21c 1.5540.83d 2.30+1.38c
Ratio of 0.3  3.25£1.07d 2.93+1.34d 3.60+1.88a 3.50+£1.43bc 2.00£1.03c 4.20+1.11c 2.00+0.92d 3.10+1.29b
burdock 0.6 4.40+0.82c 3.87+1.25b 3.70+1.89a 4.35+1.46ab 3.15£1.18b 4.95+0.89b 3.75+0.97c 4.25+0.79b
0.9  5.65+0.88b 4.43+1.53b 3.60+1.11a 4.65+1.53a 4.10£1.59a 5.50+1.15ab 4.90+0.91b 5.25+0.97a
powder 6) 5 (45:0.83a 5.20:169a 335:2.07a 5.05:1.67a 49051862 6.00:097a 5.85+0.67a 5.85:0.9%
F-value 87.99%**  5773%%* 0.19 7.81% 2291%%*  1520%**  50.50%**  3534%**

Legends for the samples are in Table 2 and 3. Mean+S.D. *p<0.05, **p<0.01, ***p<0.001

abed

Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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{Table 4> Acceptance of burdock gruel with various amounts of fresh burdock and burdock powder

Overall

Sensory Appearance Flavor Taste Texture .
acceptability
0 3.40+1.99¢ 3.68+1.17cd 3.19+1.45¢cd 4.18+2.17b 2.90+1.20d
1 3.45+1.89¢ 4.15+1.37¢ 3.52+1.33¢ 4.36+1.45b 3.68+1.34c
Ratio of fresh 2 4.25+1.53b 4.85+1.41b 4.53+1.78b 5.23+1.76a 4.92+1.37b
burdock (%) 3 5.47+1.16a 5.58+1.58a 5.65+1.28a 3.45+1.19¢ 5.76+1.81a
4 2.90+1.57¢ 3.29+2.37d 2.78+1.92d 2.57+2.07d 2.26+2.30d
F-value 18.312%** 15.515%** 26.907*** 15.994*** 37.191%**
0 3.03+1.65d 3.45+1.28cd 3.06£1.51d 3.87£1.65¢ 3.40+1.22¢
Ratio of 0.3 4.02+1.95¢ 4.10£1.53¢ 3.91+1.71c 3.99+1.30c 3.91+1.54¢
burdock powder 0.6 5.62+1.14a 5.68+1.12a 5.70£1.18a 5.62+1.61a 5.73+0.96a
%) 0.9 4.80+1.64b 5.00£1.83b 4.95+1.88b 4.90£1.66b 5.19+1.54b
1.2 3.114+2.13d 3.01+2.33d 3.11+1.55d 3.13+1.94d 2.62+1.33d
F-value 20.326%** 21.311%*+* 26.543%** 17.178%** 45.433 %+

Legends for the samples are in Table 6

MeantS.D. ***p<(.001
abed
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Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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