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Quality Characteristics of Cookies Containing Ligularia fischeri Powder
In-Duck Park*
Department of Culinary Art, Chodang University

Abstract

The purpose of this study was to investigate the quality characteristics of cookies containing Ligularia fischeri powder (0,
1, 2, 3, 4%) substituted for flour. This study measured the density, pH, spread ratio, volume, color values, hardness, and
sensory properties of cookies. The pH of cookie dough significantly decreased in response to addition of Ligularia fischeri
powder (LFP) at all levels. The spread factor of cookies also significantly increased with higher LFP content. In addition,
Hunter's color L, a, and b values significantly decreased with increasing LFP content. According to hardness measurement,
substitution of 1~4% LFP resulted in increased hardness compared to the control. In the sensory evaluation, sensory scores
for color, flavor, and overall acceptability were highest in 2% Ligularia fischeri powder cookies. Thus, our results suggest that
the optimum amount of Ligularia fischeri powder added to cookies was 2%. These results suggest that Ligularia fischeri
powder can be applied to cookies to achieve high quality and functionality.
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FEvetellA A HuES FElF, 4, ivF, 3
SF, M9H, 753, F3 F vSsith olF F3F (Ligularia
fischeriye Z2&552] Sstah @ el Sab, 4ke] 2
2 b F8 3o A 24 thdAd 2202 st
2lEo|t}. Holl g H4S w= oA S X719 2-3uf
7151 AFH St A, e B A TOE A8kl Jlon, &
Fo] Hele} 273 e, 28, 85, 74d 9
AJeko g o] 85173 3tH(Chang et al. 2008).
HollA F3= chamomile, jacobine, ameleme
o] gelg e, polyphenol 3F5HE 2 flavonoids’} 221
Hol w}(Cho & Kim 2005; Chang et al. 2008) 524
H 9 BARAESHE FFolA F3H o Ao He A+
7} wol =5l it tEA o2 FHe] =5 AR
I 9 gEAMold a3 (Ham et al. 1998a; Jeong et al.
1998), 9= Z-&(Kim et al. 2004a; Kim et al. 2004b),
7Sk, A, T EE o R 3 FHY AlEsAY B
ZHHam et al. 1998b), =3 9] =& Zjv|s o2 E
7191598 #4s @3 (Kwon et al. 2002; Kim et al.

>

2004a; Chang et al. 2008), P Frdle 849
ACE (angiotensin converting enzyme)2] A3l &3H(Choi et
=

A E S2]

al. 2002)2} #5 WEe FEE9 A2y 2
oA &7 (Bae et al. 2009) 5= ojn] FsFH o7 ZFH3I|
JSE I Aot FFHA SHAAME FF= vE A, By,
B,, C} B-carotene 5°] 2LF E-FrEo] AL, o] F HIEN A
(780 RE/100 g), B-carotene (4,681 pg/100 g), ZH47(241 mg/100 g),
22237 /100 g), FH(5.7mg/100 g)o] e oh2 A4
Foll 8l vl #=2 o= AR hof(Park 2013), 7]
S8 2F AR &8IV 2 Zo R dAdE

A7 F T FEeEo] 5% o]z vton =77}
2k FAE dAet oler 54 wiiel njAEA<] W
7h Ao Aol g3t AF o B7lo) 7hstaL upahut
Arsto] 2t S59F 2 o] EEH ATiQle] 7HA ot A0
2 Wol o]gxo] $Om(Han et al. 2007), 7154 =2 H
7t F7)= AHSE ABRE v g aFAke] A2 TR
ol 87T & Ao Z AZEKKim & Park 2008).

FH2 94 G RS Al A 4o W3t 3
AHRbe] 7| s} A7 e F Al she ANRES

L=
853 222 98 A5 7719 Az gk #Alo] A
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A F7HE AL Qi) 2] 7] 7)Ao °“:}1 dHx A
£ el 719 217 71578 Be e Foee o
77} @ralA e QO (Kim & Park 2008), oF27F
(Shim et al. 2012), 3"|(Joo & Choi 2012), 22z}
(Bang et al. 2013 ), A2HEWA(Kim et al. 2013), ¥] I}k
% (Cho & Kim 2013), thHAI7H7] S (Bang et al. 2013), 14+
(Kim et al. 2014), 7349 (Lim & Cha 2014), A2} B
ZEL(Kim et al. 2014) 52 FA7IEE F719] A77) AL

O = XY= Sk A, FF O] AFES| A3 AFE=
)\]-ZHEE o]g_f‘s} ookéz_].%g x.]]z u_l E’H(Kang et al.
1999), =39l AAE3LE 913t FEEA 2 7HeAlE &

& 945L(Cho & Kim 2005), 2352 & x‘ B9 QgREo)
S 283 7154 WHE A|X(Chang et al. 2008),
FHELS H7FSE w2k (Park 2013), FFHELS Hks
FH-(Park et al. 2013), =3 EEE H71e F(Park et
al. 2014) 5 FF 9] AE4A3 gk A7)t 2= Q)
ARk, FFHE o83 F7)o g d+= e Aol
olo £ AFdME FF FLS o] &g 7HAIFS] N

=
A VRS Eol, B T AL A3 FH 2
3|

N ——|

2 APoA ARE AEE 9EE7FH(CT Co., Kyungnam,
Korea), ™ E{(Seoul milk, Seoul, Korea), *d®&(Samyang
Co., incheon), ] ¥}-¢-t(Samgin, Seoul, Korea), A%+
(CJ food system, Seoul, Korea)> 2] 23 Zof dZuj
slo] Agol] ARSI FH = 2011 A ol A
HiE 3 Qe FHE AF s -50°C 2= §5 547
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Ilshin Lab Co, Korea)ollX] 48*17F AZAIH Y. Az +3
£ #37](Commercial Food Preparing Machine HALLDE
VCB-61, Kista, Sweden)Z "}Hj3+ 5 40 mesh¥| 2 W& &
L7EFol 1, 2, 3, B 4% TR thAste] ARSIt

2. 77| M=
=3 LS O FEo2 giAg )9 AE wigh]
£ <Table 1>3} 7t} F7]19] A|ZE Cho et al.(2006)2]
WS Farste] oujAdES OH % TS H7kelA &
= FNE HERFOR e A xR A5
A 7S AlQgE YA Alse ] AL 25 IS &
=5 TEE H7HED gelste] wigeiith 3 wEs A
7F¥sk F71¢] v A Z2PHe Ak ZAOA 7 BHAH O
Z AM3E 2 (creaming method)S ARE-3ISITE. HEIE

ioﬂ 1 1:‘1::3471] 5]_ /\-IIQ—_Q_ 1/:101 011_‘ xh: =0 =5

11

=
7ES 22 gqul sll REele Agow whEa, o710l 3

Jut

l

220°C 48 160°CZ i‘:7} ¥ 9E(Dae Yung Bakery,
Machinery Co., Seoul)dll 4&E W=o] Seixl FHe Y
10027 72 5 A2oA A7 Wzkeh & A|ujule]] Yy
Aarecyell Bt Al ARg-sieltt.

3.9k=o| U= % pH =X

F7) W] WUre 50 mL Hl2duEd $54F 30 mLS
He & 50 ) WSS S W o ¥uE 543t
o] wiEe] Rale] etk T 9] Hl(gmL)E AXEITH pH
= R 5 SR 45 mLE B3 TEs| #Eskete] o

(Dura-Dry™ uP, FTS SYSTEM Inc., Kyoto, Japan)ol] 2 ZH(Whatman No. 2)3F o912 pH meter (EA 920, Orion
o] TAAZ & 49°Ce] ¥ Y5 AZ7](Bondiro. FD5518, Research Inc., Hanna, Mauritus, USA)Z =34 3} t}, Hk=
<Table 1> Formula for cookies containing Ligularia fischeri powder (%)

) Samples"
Ingredients
Control LFP-1% LFP-2% LFP-3% LFP-4%
Flour (g) 300 297 294 291 288
Ligularia fischeri powder (g) 0 3 6 9 12
Sugar (g) 150 150 150 150 150
Butter (g) 150 150 150 150 150
Egg (no.) 1 1 1 1 1
Baking powder (g) 8 8 8 8 8

DControl: no ligularia fischeri powder
LFP-1%: 1% ligularia fischeri added
LFP-2%: 2% ligularia fischeri added
LFP-3%: 3% ligularia fischeri added
LFP-4%: 4% ligularia fischeri added
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4. HEGX| 9 HREE 5
F719] HH®A A|9(spread factory= AACCHH (1986)=
o] &3ttt 719 AHS F7] oiE 7IEE Uds) 2 A
ol ZAT F ] FVNE 90°CE A AIA AZAt
o] Ao F3 7} 602 Wro] Haaks ARt
A oo F71& AR Bolde Eol& S48 42
A& 27t 622 o] Huks Atk HAE AT
(spread factory= 33| WHE Z7stlom AlLbAe vt
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Average width of 6 cookies (mm) 100

Spread factor= Average thickness of 6 cookies (mm) *

T8 FRYFE PG T T 22 Psiel 7]
o] F7E-HE B0 mesh)E o] F&HE 5g sl
105°CS] drying oven £ollA] 1A17F 307 ZAZRAIA FAE
Z45ATHAOAC 1990).

5. Mz =X

F7)¢] A% FA-2 M2 (Chromater CR-200, Minolta,
Japan)Z &7 3to] Y7](L, lightness), 24 %= (a, redness),
A (b, yellowness)ahe 53] WHE S43lal L HH{O =2
YehH ST} ol AMgE= S Ih(standard plate)S Lk
96.95, a%t —0.03, bgk 1.42°]1]th.

6. Az =X

Azt F719] A= Lee & Oh(2006)2] S AME-3}
o™ Texture Analyzer (TA-XT2, Stable Micro Systerm
Co., Ltd., Surrey, England)E ©]&3}o] 153] WHE 4319
t}. Probes #)7d°] 2mm¢S! cylinder probeE ARSI SH,
pretest speed, test speed, post test speed= Zt7F 2, 0.5,
10 mm/sH oM strain 50%, A& Z7]+ Z 32 mm, T
= 52 mmAt.

7.3 =A EN

o1 1o

F719] WsAe LA AT FHA 2092 2Ys

(2.0x5.0x0.5 cm)E -2 Aol Hol AlF-staATt. g e
ANEE 7 5 BEA] AR ARES A4 e A EE
HWreles sttt &4 -2 £ (appearance), A (color),
] (flavor), A7t (texture), A2 7] 5% (overall acceptability)
of thstel 78 HES o83t 7d2 wie T, 18
w9 AP E FASHESE SHIT

8. 84l 24

B Aol A Az SPSS (Statistics Package for the
Social Science, Ver. 12.0 for Window) packageE ]85}
H 2 BFHEAE Fola, 24HEA(ANOVA)Z Duncan®)]
=4 9] A€ (Duncan’s multiple range test) o2 544

S AFH

=3 TS HUKe 7] W] WEet pH 54 A%
<Table 2>, F7] ¥W&9] Wl thxto] 1.22+0.20, =3
Bk o1, 2, 3, 4% HE7/ES Z7b 1.22+0.20, 1.23+0.14,
1.2440.15, 125£0212 73 =4 Jeloy tzas) 2
P AR AlolE YERA e ng F3 B
2 F719] Hrol YT A Re AoZ Helth F7] vt
o] Hr = w=e] AR A s Ueple 78 4 7t
A3 FEe] R, dxrt wow wukslal 7]5/do] "ol
A A, 9ETt =2 S |4A F2uE o] R
Aol Fe mHE Aoz dEA Atk(Lee & Oh 2006).
T3k we AIZE RS 9 W 2 AIZE Tl oM =
@itk BiEo] JrkKang 5 2009). 73 B2 3
7¥et A, WSt SRS W YAk e] Aol v
o] ZUsH| o Wyt F71et o2 AlEH ozt
A= £ (Choi 2009), S22 (Choi et al. 2009), 2:E]H]
oH(Yoo & Hong 2012), #3}3|(Lim & Cha 2014) #'2-&
A7¥ete] Azt F719] A7 At LT

2. 77| ¥t=2f pH

Hh=o] pHeE ¥ 719 3t o3, Az ks 7
2, p7t #5528 A3 vepdTh A 9l
THCho et al. 2006). <Table 2>9} 7+o] &3 7| w39

<Table 2> Density and pH of cookie dough containing Ligularia fischeri powder

Samples”
Control LFP-1% LFP-2% LFP-3% LFP-4%
Density (g/mL) 1.22+0.20 1.22+0.20 1.23£0.14 1.2440.15 1.25£0.21N
pH 6.22+0.02°? 6.20£0.01° 6.18+0.02° 6.15+0.00° 6.11+0.01¢

DSamples are same as in Table 1.

DMeans in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test.



pHE &3 % 4% FH7k0] 6.1120.012 7P¢ ko,
izo] 6.22+40.02, 7P A VEREOH, FF B 1%
2%7F 6.20£0.01, 6.18+0.02= =3 2% 3%2] 6.15£0.00,
4%9] 6.1120.01HT} =gton §o)AQl 2o]S HYr}. o]
= =5 o] Hrigel SRS pHrt fhashe S
BATh 22138} wkg-o] HZ pHe 6.1~8.20], 2Hd 7=}
dZEld 20A 9 wEg A o] thET}. pHZL 7 olstelH
6Er3S QAl&3huk-gol ola hydroxymethylfurfuralS: 4]}
o] EHo] ofu| 7|8} Agtete] ZAMEG A W 3 i
Aydsitiar Harg bl Itk (Martins SIFS et al. 2001).
wEbA] B Ao 7] wiEe 70l5lo|BR e ZAFolA
B A oF gm] AEo] APE 7S JFS vH
< Zo= dAotdr). ¢, v|uiel g 7k $71¢] pH
6.45~6.68 X QU4 F712] pH7} 6.47~6.680| U= Aol H]
&l(Cho & Kim 2013; Kang et al. 2009), ¥ 3 Az}o
pHE 6.11~6.22% T Yol 33 B H7pt pHE YFe
o L VA= AR FFHL. o= F3 B AA 9
pH7} 4.85 SrolbA] 3 Ede] HriEko] Sl wet pH
7} QS wo} 7HA4hdE Ao g AL ETHPark 2013).
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3. F7|o| HEY X2 HEetEt

FH BLS H7Re 7719 WA <Table 3> Yebd
vie} o) F Aol digk FA1] BlE yepd 314 A
FE T8 DNRe FAAREA AREHEY HAA =
2 F719] F4o] F£rhal B EA Yth(Lee et al. 2008).
VY A 33 g Arhge] VS fojHe=
S7HE 43S veRith $719] #3482 kS 289
Aol 2J3)] 71hE7] AlEkeha T8 fEAl o8 A
317] Algkste] His U] wle) FREle] fEldolz A%

A Fe7E Ho] We] free] T w7k o=t &
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22 AR NiEe] A o5 #RAdo] ¥ tH(Cho
et al. 2006). F719] P2 2o gt WHE

o] lo] ¥is W pto] AR SAE 9= 340l

o M A4t moH A¥TE EAY A= A
A Yolitial d# A AthLee & Jeong 2009). ¥ A
T A FF B A7 og 2Rl 54 53 FoF
ST = FF BT Wi SVHEE HAg0 F
7¥ek 202 AzbE) 33 BEg Hvkek 719 i
4 A= <Table 3>0f vebd vpe} Zho] thzte] 2
Fol 3.12%=E 7P WokaL, w3 & Hrke] S
oM o= ol 4% H7REE 432%2 Uit ol
3 e A7IRE Qg s FRAS sl EolAY] o
9l Zlo g AlgHt}. Cho & Kim(2013)2 H]ul8 7}
gt F7)9] RS tiRar vae] Hriege] S
T2 S FEGHS JeERIT B3 b gloy, B A}

ol JlN' of

)

\
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Ay
B B G 09 A 34 Ak <Tuble 459} 2
[e)

QP ol gt Flepds) wkgel &) 7P & IS 0
£THCho & Kim 2008). ©] HFHGEL vf§ =& 27t
3t QB oA EAMTE IA ek "k F7]9] u
S AEE YEle LR 33 229 Hrhgel 57t
25 daann SoAle A4S 2ol 53 22 4%
7F F717F 62212 7P W2 3hs VYERHSIET Lee et al.
(2006)2] AF AHA L] A aof ofgk FaFo] Mwe] zfo]E U
Epdttes Aef Hlsegk 43 Bt $7]9 ANEE

ERE aghe tixo] 0258 7Pd =7 Yehten, Ymx

<Table 3> Spread ratio and volume of cookies containing Ligularia fischeri powder

) Samples”
Properties
Control LFP-1% LFP-2% LFP-3% LFP-4%
Spread factor 6.25+0.11¢ 6.31£0.13° 6.61£1.01° 6.73£1.02° 6.75+1.10™
Water content (%) 3.12+0.01¢ 3.3340.02° 3.85+0.15° 4.12+0.21% 4324023
DSamples are same as in Table 1.
DMeans in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test.
<Table 4> Color values of cookies containing Ligularia fischeri powder
Samples”
Color value
Control LFP-1% LFP-2% LFP-3% LFP-4%
L 78.35+1.25% 70.12+1.21° 68.55+1.14° 64.23+1.11° 62.21%1.10¢
a 0.25+0.05° -1.38+0.03° -1.4420.02° -1.49£0.03° -1.55£0.01¢
b 17.54+0.12¢ 16.11£0.10° 15.32+0.20° 12.51£0.21° 10.15+0.24°

DSamples are same as in Table 1.

DMeans in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test.
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<Table 5> Hardness of cookies containing Ligularia fischeri powder (Newton)

Samples”
Control LFP-1% LFP-2% LFP-3% LFP-4%
Hardness 4525+820° 4912+352° 5343+405° 5740+421° 5985+5052
DSamples are same as in Table 1.
PMeans in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test.
<Table 6> Sensory properties of cookies containing Ligularia fischeri powder
Samples”
Control LFP-1% LFP-2% LFP-3% LFP-4%
Appearance 4.64+2.04° 5.56+2.21° 5.66+1152 5.6242.35° 5.502.15°
Color 541£2.05° 545+2.12° 5.624221° 5.5742.10° 5.35+2.01¢
Flavor 5.18+2.21¢ 5.97+2.51° 621237 6.11x2.32° 5.16+2.15¢
Texture 520+2.11¢ 5.70£2.21° 5.79+2.25° 5.5042.11° 5.18+2.15¢
Overall acceptability 5.15+2.05¢ 5.24+221° 5.59+2.41° 5.3542.25" 5.1122.02¢

DSamples are same as in Table 1.

DMeans in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test.
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S7FE tjzgtel] Hls) Ao ojFar g HAS = A
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2 #oEn, d B3(Kim & Park 2008), GolHAl £
Z(Lee & Jeong 2009), H]T}S! FH(Cho & Kim 2013)S
A7kt 7] 5o AfolME AR FEe F7] vl 3
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