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Effect of Duduk(Codonopsis Lanceolatae Radix) on the Quality of

Beef Hamburger Patties

Hyeyoung Kim'
Dept. of Culinary Arts, Woosong University, Daejeon, Korea

ABSTRACT

With the aim of developing functional hamburger steak patties, various concentrations of
Duduk (Codonopsis Lanceolatae Radix) were incorporated into them. The quality characteristics
of the hamburger patties prepared after adding 5, 10, 15, 20, and 25%(w/w) Duduk were
investigated. The moisture contents of the groups with Duduk were significantly higher than
those of the control group. The crude fat and crude protein contents of the Duduk groups
were lower than those of the control group. The crude ash contents of the Duduk groups were
higher than those of the control group. No significant difference in the pH level among groups
was observed. The cooking loss rate of reduction in weight of the groups with Duduk were
significantly lower than those of the control group. The L—value and b-value of the groups
with Duduk were significantly higher than those of the control group. The a—value of the Duduk
groups was significantly lower than that of the control group. Higher hardness, gumminess,
and chewiness in the Duduk groups were observed. In quantitative descriptive analysis, no
significant difference in color or bitter taste were observed among the groups. The groups with
15~25% of Duduk showed higher tenderness, juiciness, and Dudizk odor than the control group.
The preference of appearance, texture, juiciness, and overall acceptability with the 20~25%
Duduik group were higher than those of the other groups, including the control group. In conclusion,
Duduk can increase the acceptability of hamburger patties and 20~25% would appear to be
an appropriate amount of it to use.
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Y (Codonopsis Lanceolatae)S =2FA|¥ thd
z2 welg F2 4. dge ooure 4
g2 AgEe] fov], BEHE, HTAY, 45
o) 2371 34, Ad 12l ggE Z}%{Seo 1996)7}
W, NG, A, = wiEe] ot Gdshe] of
A2 AAEEAHHong et al, 2006), AW I+
AoE OY F2Ee AT ol
g sr5den, T,ALNES A B
2 vias gpA]e] NO A/43e A8kl Akt PMN
HZE¢] phagocytosisE ZF7HA|A 1A HAZL-S
S F vk B EITKSeo 19960). HY &
Aol weld AED ARe 4T FAF Ah
Tt B0 M(Byeon et al, 2009), BE
ZEo| AT dF ALS NAAFITE B
7} Q9ckHan et al. 1998; Choi et al. 2013). B9
of thF FHrEo] e Egdlsol 2 ilsla
5 ol Ao BHIEFAtH(Jung et al. 2012).
gk oY Ao w2 dAilstso] okl B
o m(Kim et al, 2010), TY42d x= fys
s dF el TEA] Frkstadtel 2@ Aol 7
e 837 Xt (Won et al. 2007).

oY ThFe S e UYe A T
o, B4, FHH, JobA 5 ARZ olEo] gt
(Kim et al, 1975). &3] 1%z tjdS &8sl

el gdstAl FEHol don ()
T Uges A 2y Fdge 29 72 HEsi,
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(FAHuh o © e M FLEE =
& 715 AAN ik Sol a7hEY. a=
Lo gyg 0|85ty ¥EFE A F3A(Kim et al,
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al. 2010), "¥g FH7lste] Alx3 U7¥(Chae

2011), B9 7} ZAA(Kim 2010), Y 37} Az

FAAE F
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= =8146Son 2012), BY FH7F AMMin 2007),
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Z|(Kim 2002), B9 37} 3HAH(Park 2008) 5ol
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3% Aol =L Jrh(Lee & Lyu 2008), ©]
o sfg]el TFet 7IsA AES H7keke 14l
& AFES JhEstels AlErt o]Folx gor
I d 2+ vl 2% A7} 9fE](Lee & Cho 2012), &
SAEY H7} JEl(Lee & Lyu 2008), ThA|mpEE
77} el (Oh & Lim 2011), S2H] 37} w7 o
E](Cha & Lee 2013), F7-2% 37} 3] (Choi &
Kim 2014), &< 371 sjEl(Mo & Kim 2016), A5
2 27} HE(Kim 2017), 70k H7F HE(Kim
2018) Fo] Hu=Eglovt tyS H7iek A o)
gl ik A7+ glrt

oo B AFtoile 2lo| G ﬁu]—%]:o] =71 31
o] FHE 7HAH 25 E of&H
H|z2to]| e 2A¢] tY-S iy
A AL hEE AN FHE é—%
X082 oY 7t 5 ;WA HEE Azt

F454 2 WeRhe Ase.
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2. Al THE| M= YH

A e Az ¥]E&-2 Table 19]] 2|7 3}o] A
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Table 1. Ratio of ingredients
(&

Duduk (%)
0 5 10 15 20 25
Beef 497.5 4725 4475 4225 3975 3725
Salt 2.5 2.5 2.5 2.5 2.5 2.5
Duduk 0 25 50 75 100 125

o oY 7UE F Ah%Re] Mo =78 A
F AAL AABkAL, 0.5 cm o|EFE ZHA| thA] A
7](R301 Robot coupe R301, MS, USA)E o]|-&3}4]
nhfake] ARGSEIEE. Adel AREE 4L

71% XIHJF% AAzH o] gl AFIE

B 2

l-N'

, 8 mm hole
plate7} AzHE 9F§7](M-12S, Meat chopper,
Fujeekorea, Kyungki, Korea) 2 23] Zo} AR2-3}%]
o dsE Harls AAAY 4T G 124
el g F ol&stlnt. e vhfE 4av)
Bk 7)o F 0, 5, 10, 15, 20, 25%<] wilE A
Hye #Hrlsle] 3% 40 g, 2173 6.5 cm, 7 1

cme] 3712 AF3H4Aet. 4FF HER= 190C oven
(FCCMS5 Fujimak, Tokyo, Japan)ol|lA] ou] 288 &
& 2%=A(MTM- 380SD, Lutron electronic, Taipei,
Taiwan) & o]&3ke] YHLw 75CoA] 1527 &
Ae= 7FEARES S3ke] & 78 202 7HE §
Ao A 1A17F Y7zt & water bathE ©]-8-3F<]

B UYReEs 30C 2 SR8 7AH, #5542
Holl o]-8-sk3it.

r_1

H -J
3. getdE 24

237] dEle] dubgR B2 AOACH (1995)
o oA =&t o, 5, 10, 15, 20, 25%E T
S gejg @il 2 105C *J?Jﬂ

Hog =A3FHn, FAH e Soxhlet F
Ho=g 31y, ez semi rnicro—Kjeldahl‘jq
(Nx6.25), Z3&2 550C 72s]shioz kst

o] 43] RhE SAsto] Pagdt FEUAE 2835t

Ak,

g A 7].

oY &7t 07| 47 mElQ] EHo| 0jXk= & 509
4. pH &8
pH 5782 sfElellA z2t 10 g4 Hsto S/
90 mLE FH7Fske] 2A7|(HMF-1000, Hanil, Seoul,
Korea) 2 30%7F vlafdle] MEE AL8-3}1aL, pH-

meter(Delta 350, Mettler Toledo, Schwerzenbach,

Switzerland) & 33] =A3}e], HHzka} TFHA}
= 839tk Oh & Lim 2011).

b. 7t1@UAE

v A9 ] 7, A4, FAE
Z731aL, 190T, ovenellA] 75T B ¥ 15231
F7F 7hEgE (7 20%) Aol 1A ¥
oAl FA, A7 9 =

2 FAE SAsAT. 34 4,
HE otefo] ARAE E-8ate] Arterlar
AE AL 248, A4F A=
Calipers(530-Analog type, Mitutoyo, Kawasaki,
Japan)& o|-8-8te] 247} 53] whHE SAsklr)

Vernier

NG AANBEAA - 7D Z A 5 A A
A ARG — = -17% =T i)
2l OUJ—E(%) 7]_0&@‘ ];‘:}_Z—]% x 100

6. M =X

2|317] S]] M= MAA(CMS, Konica Minolta,
Tokyo, Japan)g o]83t] WZ(L-value), HM%
(a-value), BHIE (b-value)E =3I} ojuf] AL
g BFAL LEk 99.31, agt —0.15 , bgk 0,43 ©]
ek, 24zt 73] vkE SA4ste] O Papdt 159
22 R AT

Texture analyzer(TA-XTII, Stable Micro Systems,
Surrey, England)& ©]-838lo] Z227HE 73] vtE =
Aok, A7 6.5 e, %ol 10 am #Ae] AR



510 St=X|GAtE|detsts

X HM29# 43 2018

23] 9 AYAFEE vl D force time curveZHE]
(hardness), -2Md(adhesiveness), B+&Xd(springness),
S FA(cohesiveness), FAd(gumminess), R
(chewiness)¥} 78 TPA(Texture profile analysis)
parameterE ZA3}th HAE ZAL pre test
speed; 1.0 mm/sec, test speed; 1,0 mm/sec, post
test speed; 1.0 mm/sec, Distance; 6 mm, trigger
force; 10 g, probe diameter; 75 mm JTHKim
2013).
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(tenderness), §% F(juiciness), AF I Duduk
odor), 2"k(bitter taste) 22, 9 & HETHS o]
83}0) W47} FhArE 40 B} ARES

ssiet.

2) 715%= AA
Huls A7kek WA el 54 715 % A
Y gt 20WS thd o AAEkdt =g
120l 4] 1A]7F WZHAZ] A|EE 1X1X1 cm 7]
Feb wl A g ajel] gol A FeFaL, 2 Az
£ o|g3te] 7184tk Als B7F Solle
S AAsE] 8, wheA] Bz Qlek
158 HrFetes akoltt. #534
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(juiciness), &1 (flavor), AAZA 7]Z %= (overall

acceptability) 2 831, 94 &5 HE=H-E o83}
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9. S A= UH

w A9 Aol thek vlolE 42 SPSS 12.0
program(Statistics Package for the Social Science,
Ver. 12.0 for Window)& ©]&3}e] Hy 53
A2 JehiRlar, Fegtel ek Hlaks ANOVA
test & T YA (Duncan’s multiple test)ol] 2
3 Z+ Algzte] folidE pl0.05 FEollM HAst
et

HyYs H7tete] Alxgk P dvHdES &
2%k A¥= Table 200 AT B9 371 39
7o) FE e 55.93~60.77 F=olen, Y
< A7FekA g2tz viE] gy Hrbee]
7hekel wheh i ShFe] frolHor Frtstd]
9 20~25% H7FE2 iz viE] feldow
2 i FES BAtH(p(0.001), 2317 2| 9]
B8 BE 70% A(Lee et al. 2010)0]H,
2] & AW A F TS 50~60% =2 7HA3
ThLee 2015)aL HALEITt B} A-ellA] TE9] ¢
HEE B ANE Aur iy £Ro] 90.45% X5
A 2,920, FAHo| 4.25%, Z3IH 1,56%, 7
6.39%% BIETHChae 2010). £3] tg o=
A SelX = Aol ol 7 wohaL B
HAtH(Park & Lee 1994). o] 3t =2 Ao df4a
= AlFe] FE Bfss S7HIIvhs Bal0h &
Hong 2008)¢llx]e} ZEo], 2 Aglollx] H7l=o <
3 2 ol S7HE A JFS VS 2o
2 Al ofA§ M7 ofs) £ gl 5
7He A= B9 37kstko] Alzgh wMin 2007)%
B9 A7} 97¥(Chae 2010)2] S5 3leko] tjgl
7kl whet S7FE Aol frAlshitt
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Table 2. Proximate composition of beef hamburgers with different ratios of Duduk

Duduk (%)
Sample F-value
0 5 10 15 20 25
Crude o 14 4 2819 5503 + 033 5683 + 038% 5827 + 024° 6046 + 087 6077 + 021° 10,63
moisture
Crude fat 13.19 + 1.62°? 1351 + 0.24° 12.81 + 026" 11.83 + 0269 12.16 + 0.38¢ 11.63 + 0.24° 4.64"
s:;ﬁ,en 2734 + 133> 2856 + 025 2656 + 0.45° 2530 + 0.43° 21.94 + 0.57% 20.67 + 0.21¢ 90.06""
1

Crude ash 1.30 £ 0.04° 1.33 + 003 134 + 0.02%

*

139 + 003 1.36 + 0.06° 140 + 0.04* 3.87

U Means + SD, n=4

2 The means with the same letter are not significantly different according to a Duncan’s multiple range test

¥ Significant at *** p<0.001, ** p<0.01, * p<0.05

ZR A St 2T G feldow

FATH(p(0.01), Z3]%<] 3k
7hgtel] whet 10% A7 Re7HA]

o2
ol

2 Uy Hrbeol
= & ztolE HolA

ot F7hte] Ag- tizel uls|
FrejHem S7Fsklth(p(0.05). #ar7]el i
T T 58-63%, @A 17-19%, A F
Qloll whet SAle] 7B 12-18% Fro] M= Bl
HATHCho et al, 2017). o]2g Y} H17] ¢
HgEe] xfol 5 Hlws|EH, tige] HrhE A
seje] chil A} 2)d Fhefo] Ty bl S
Sholl wheh Zad A vl vs) B Y
9,] }_\;_]—Hﬂ/g fﬂ—E]:jq_ }_z]bﬂ- ﬁLEkg] Oﬂ?‘fol:i /\]-g_
o}, Harr)els 1% d59] site] FhHrEo] 1o
H(Kim et al, 2001), T¥ 2] 3| 2 1.56% 4
Toln A FliollE 4.46%7HA] FHeFo] Eol &
AFeA By Hrteko]l Fvstel whet A o)

§2 ol
go

[o n
£

\J\

o\°

o BEZ 7 A% 7)Ao
Y olsehe Mshe Akt

ol
BN
i)
2
=
X
1
2

2. pH

tyY A7F WA sEe] pH 4 A= Table
39 ZABFSTE. A9 e] pHE 5.80 om, U4
A7t A sEle] pHE A8 A5 dETde
5.740]2, 94 A7t 5.76~5.77 BEER Uz
I oAl Apol= A=A okt

olg]glt A= 417]2] pHE 5.5~5.6 B-EL1H|
(Lee et al, 2010), TJ9¢] pHE & A}o]S Holx]
e7] mWiEo = Al Er)

3. JlEAAS
oY W7} WA el shelgas B4 A
= Table 4o u}wu} Fgpage tue Bt

l‘>

[e]
=]
Elo] 3 o] S7tE A¥= gye] =2 3l 317 L YRTL 11,552 7P =8 7Age B
o] FFoz AbrdEd. olAH Y M7t 9 Qom, Ty Hrleke] Zr1Hel wet goldow
S A A el g SAe 2 AT SYghage] Pastinkp0.001). H747Hag
Table 3. pH of beef hamburger patties with different ratios of Duaduk
Duduk (%)
F-value
0 5 10 15 20 25
574 £ 0.02Y 576 £ 0.02 579 + 0.02 5.77 = 0.02 576 = 0.03 575 £ 0.01 2.35

U Means + SD, n=4
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Table 4. Cooking loss rate and reduction rate in diameter and thickness of beef hamburger patties

with Duduk
Duduk (%)
Sample F-value
0 5 10 15 20 25

rCa(t);)kmg 05 1155 1+ 025 1064 £ 074 1090 053 993 + 0.70° 939 + 0.50% 9.05 + 0549 1995
Reduction
rate 116 + 030 086 + 022 117 + 030 117 + 013 070 + 027 141 + 198  0.65
in diameter
Reduction 10 4+ 024 —017 + 024 —031 + 021 011 + 0.15 ~0.04 + 015 009 + 022 1402

in thickness

Y Non added Duduk
2 Means * SD, n=5

3 The means with the same letter are not significantly different according to a Duncan’s multiple range test

# Significant at ~"p<0.001

‘
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FAEE e vars U Arkegt felHel
7

Y FH7tell o3
= E2F H7F WA sfEl(eon et al
1999)9} w7} el (Lee 2015)014 H7HEo] 7}
& FaAR A} FARET SR

Fwe Z2RA T AR A

o] A o g Als =W Avl 3
7} 3 A A Hrkste] Azgk Wy
7 ago] 7Y w9 A olE
SRS (Lee 2015),

B A ghgo] B2 WA el 28 T A
ol 8&En A7]9} Bofo] A HEFE FE
Shako| b 7hAash 713 Ao] AskEUH(Kauffman
et al. 1980), ¥ Al A7 tlH& H7istas
AR AaES AN AR AFE 2 F 9
FABREE =g A2nAt 7|Ewe] 34 A
TS v Aoz st

[e]
TFEFEo] Ha
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o
SRS
o B

&

o
=

o)
3 <l

4. ME
UY #7h WA dEe] Aw 23 dus
Table 5ol EABISIT. ATEE vlajsie] Awg

=% AnE AuEE 1ghe 64.77, aghe 1.90,

b#ke 25.50 o|lem, By 7t WA e F
zwe] Lgke 40.27 oo, Y e
43,40~45.84 +X 5 Kol ol H3| {24
o7 F& L3S EAHp(0.05). Y] w2 Lak
2 WAL Lgkell FEFS vA Ty ghge] S
o wet L gro] 7k AtE T}

Hys H7kek F78(Chae 2010)9l4 o9 37}
o] S7gell whek Lgke] S7he Aol A3k
ov ¢y 2ol Lgko] ZHagh A¥H(Min
2007)9hR= thZ2E o7t ol Lgte] Aix e
2 ke S vl Lgko] E2 YYo] AlFe] L3k
= 7R Zo = AlEHY, o] Yyl HlEj L
78 0|4 (Chae 2010)0l4 2L S
Ax|sh=tl v, W7o Lake] B ol
Hel e wol e vy H7bE <lal Lgko] ZHa
H ZFMin 2007)E E AL 53 dyeo] AF
of Lgkel S R AR Al Ent
YehE aghe tizTo] 5.799.0H,
5.12~4,682 Y H7lgo] S71te

Zlo 2

N=—5=

A7t

l

=1
=

2}

gy e

wheh A folHo R FasrHp(0.05). ol
A A o) AMwr} P dvhe 4%

A7) e (Kim 2014), A4 A7 e (Lee &
Lyu 2008)°l4 27} 7had Aol A3}
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Table 5. Color parameters of the beef hamburger patties with different ratios of Duduk

Duduk (%)

Sample F-value
5 10 15 20 25

L 4027 + 1.64° 4340 + 2.63™ 43.09 + 3.32% 4252 + 3.69° 4584 + 2.15° 4384 + 207" 3207

a 579 £ 035 512 + 046> 534 + 055° 497 + 0.78° 458 + 0.50° 4.68 + 056 468"

b 9.49 + 083 887 * 118 976 + 1.02  9.64 + 135 10.16 = 120 1025 + 078  1.51

Y Non added with Duduk
2 Means + SD, n=7

¥ The means with the same letter are not significantly different according to a Duncan’s multiple range test

9 "Significant at p<0.05, " Significant at p<0.01

131]/} 131:4 zuqy} O}:7§_‘iﬂr 1;41:4 ;gy]_ )\lup}oﬂ}q azkro|
Z7e Anshe tag olF itk AFe) Ase A
F AR A3 pARe Awel GFS FAl

o] 2 AT e aghe Holt §7 %

e izl 9,105 71
R el ESE
FrelHoR A olE HolA ehsih

G 7 WA Aele] 2ae
= Table 69 A8 227k An

Z 2+ (adhesiveness),

Ae A

(hardness),
e d(springiness), 8543
(cohesiveness), 73d(gumminess), % §]4d (chewiness)
= A ESIT

tzate] A% (hardness) 5474.138 YERHTH
Oy H7kEe] AEE 3449.71~491.61 g/cm’ A}o]
2 izl vlsl fFolFor il ole 7
g H7bel o B=rb FUke WA diE
(Choi & Kim 2014)9} 25 HJov}, =5 e
(Jeon & Choi 2012)9} Zejv] H7} HE)(Cha &
Lee 2013)¢] A® 7} Aol 25 Bt} o]
A AFe Axrt o] o) 7haE Aie o
gL 37Kk 97¥(Chae 2010), T1E 37} 2% (Min
2007) A AE] A7t o8 Amrt kA Aol

= gAale. S 2Ae A du 48

Shake] oJgks Wh=rla B35l (Song et al, 2000)
W, g Aws Y Gt o8l @43 27
feom odal AEt aw Ao A
S ¥cH(Choi et al, 2011), o]x]¥ BEA5d] o H
S 2w AR AleA 371 SEl(Kim 2017)9]
Aslsh fALBh,

A2+ (adhesiveness)& tZw-o] —0.550.2
2ol Wlgjel TY AR fej7l Aol
AW A gkt

tz7e] B A (springiness)S 0.45%9°]%] S
oE Akee wF dazd va o &
<SS Both(p(0.05).

S FH A (cohesiveness)& FTL 0.41%0]3L, T
Y 5-20% 7S hETY fodow we $
e Blou, 30% ol H7kr2 izl
3 o142 Hhol7} ol Akeh(p(0.05). A
2h] 37} A HE](Cha & Lee 2013)9} Anb3
7b 7] el (Lee 2015)004 M=ol S3143E
Z7PA17) Astel A, Frhe] 4142
A Feig A2 7k SAelE ek vId
2o 2 AMEETHChoi et al, 2011), T Y&
A3 A7k A% S Fgol HabA kel
$14e odle e Aoz AprErd.

724 (gumminess)& &) 2011.91 g o[
U oY H7lEE 2654.20~268.56 g
BN Zhol m feldor pasts A%
wolm, 250 ArkEe el Wl felHe

Fog 1:-11’3

rU ru1o
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Table 6. Texture profile analysis parameter of the beef hamburger patties with different ratios of Duduk

Duduk (%)
Sample

0 5 10 15 20

Hardness(g/cm®  5474.13 + 93537°  3.449.71 + 1,594.18*  4,161.88 + 892.65* 2,254.69 + 1,053.22° 2,577.98 + 1,126.4

Adhesiveness(g) -0.55 = 0.55 -1.01 = 1.20 -1.75 £ 1.09 -1.53 + 0.96 -2.13 + 1.71
Springiness(%) 0.45 + 0.49° 0.82 * 0.13¢ 0.83 = 0.04° 0.78 =+ 0.03* 0.83 * 0.07
Cohesiveness(%) 0.41 £ 0.45° 0.78 + 0.04* 075 £ 0.02° 0.68 + 0.10% 0.66 + 0.10

Gumminess(g) 2,011.91 + 2,265.51%* 2,654.20 + 1,190.17°*  3,120.64 + 653.33* 1,609.92 + 79552 1,782.45 + 94991

Chewiness(g) 1,799.17 + 2,015.23 2,236.48 + 1,083.57"  2,587.55 + 474.41° 1,279.89 + 646.82™ 1,478.88 + 784.72

Y Non added Duduk

2 Means + SD, n=7

¥ The means with the same letter are not significantly different according to a Duncan’s multiple range test
9 "Significant at p<0.001, "Significant at p<0.05
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Table 7. Quantitative descriptive analysis scores of the beef hamburger patties with different ratios

of Duduk
Duduk (%)
Sample Control” F-value
10 15 20 25
Color? 527 £ 1.717 569 + 1.73 523 £ 1.90 538 + 1.94 515 + 1.35 515 + 2.17 1.05N%

+

Tenderness?  7.04 + 1.51® 6.96 + 193" 4.77 +

Juiciness” 4.04 + 227° 292 + 194> 388 +
Duduk odor” 4.08 + 2.08" 4.08 + 1.94> 492 +
Bitter taste® 4.04 + 1.73 4.00 + 1.87 4.50 +

1.92° 2.85 + 2.15°3.00 £ 1.81° 3.46 + 2.35° 24.60° 1%
1.99° 577 + 2.20° 6.38 + 1.55* 6.19 + 2.08° 13.17°

1.92" 446 + 1.73° 5.04 + 1.95° 627 + 1.80° 4.84
2.04 464 + 1.85 480 £ 225 520 + 2.14 135V

ok

Y Non added Duduk

2 Color : 1 light brown < 9 dark brown
¥ Tenderness : 1 tender < 9 tough

? Juiciness : 1 dry < 9 juicy

% Duduk odor :
% Bitter taste : 1 weak <> 9 strong
? Means + SD, n=18

1 weak < 9 strong

® The means with the same letter are not significantly different according to a Duncan’s multiple range test

9 N.S.: Not significant
O *Significant at p<0.001



516 St=X|GALS| Mg }SH

X HM29# 43 2018

daazrol Z7h8 AnE wad ol &% W%
s

Frzol] ofs iz Aol haEn| A3k Hiho]

A
Nz 55 T (uiciness)2 4.04 o™, ¢

=
Y 5-10% ke gxEd fo)4e Aolg 1

2
AR 240l oY 3 STl whet 7
o] Sk A¥elx dA|atH, A 7} IHE(Kim
2016)9} Am} 471 SHE](Lee 2015)9] Axte}l A3}
. olgst A= Tyt oa b A
o] FREfso] TS nX AoE AEEHY
G lswas 245 JFe 02 Aoz A
s¥

oY & (Duduk odor) thEZT&
SoiellAl 200 WKt Frel=lel zpol
kom, 250 H7RE2 frolHoR o] Erhal
7SS, S 7k A9-(Kim 201609k Al54]
A7} HEl(Kim 2017)9l+= ©lY 3 (Duduk odor)o]

F7ksA eskdl Astsh ve Akl e A

o] Adl= dAjstlon, Y afo] o] xe]#t
A T o sty sfEdls WA @49kl e
o2 Als¥t) webA, Boh g 3 AlFe] @
7171 A= oY 25% ol F7talord AoR
Atz

&uk(Bitter taste)2 2T F2lHQl polE
Koz ek, Ty aLfro] ute] S mA A
olgh= Bx ol el 25% FEUAlE ke
FA| ol FF V5w 54 sHHoR A8

Ao 7]th=E e

2) 715 A

715 % AL AIR= Table 8ol A8 715
= ZAK= @l appearance acceptability), 27 Htexture
acceptability), S5(juicy acceptability), ¥F0](flavor
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oller, By 5-15% H7Hr 4.54~5.460% T

Z29 )20l Aol molA gigleh. HY 20-

Bitter taste

Duduk odor

Color

Tenderness

Control

5%

- = 10%

azia 15%
=20%

- - 25%

Juiciness

Fig. 1. QDA(Quantitative descriptive analysis) chart of beef hamburger patties with different ratios of

Duduk.
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Table 8. Preference test scores of beef hamburger patties with different ratios of Duduk

5 Duduk (%)
Sample Control F-value
5 10 15 20 25

Appearance oy o 194 454 + 225" 532 + 168" 546 + 175 642 = 181° 631 + 176 43479
acceptability
T
CXIE 346 + 200" 3.69 + 198 535 + 6.04 + 224° 527 + 2.63 569 + 2.00° 6.58
acceptability
Juicy 369 + 1.98° 338 + 214> 427 + 562 + 232 628 + 1.89° 577 + 2.12° 890"

acceptability

Fl
WOT 403 4 218 431 + 205 469 +
acceptability
Overall b b
369 + 205" 384 + 195" 481 +

acceptability

2.19% 523 + 2,08 562 + 1.88* 573 + 2.01* 4.82

207 438 + 1.83 546 + 156 542 + 2.19 20459

*xx

Y Non added Duduk
2 Acceptability: 1 bad < 9 good
? Means + SD, n=26

"Significant at p<0.001
NS0 Not significant

The means with the same letter are not significantly different according to a Duncan’s multiple range test
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