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Quality Characteristics and Antioxidant Activity of Cookies added with
Baekbokrung(Poria cocos Wolf) Powder
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Abstract

In this study, we assessed the quality characteristics and antioxidant activity of cookies containing various concentrations
(0, 3, 6, 9 and 12%) of baekbokrung powder(BBP). To analyze quality characteristics, density and pH of dough, spread
factor, moisture content, color(L, a, b), hardness, total polyphenol content, DPPH radical scavenging activity and sensory
properties were measured. Moisture content, a value, hardness, total polyphenol content, and DPPH radical scavenging
activity of the cookies significantly increased with increasing content of BBP, whereas pH and density of the dough,
spread factor, L and b value of the cookies significantly decreased. The results of sensory properties showed that
cookies made with 3% and 6% BBP did not differ significantly from the control, in color, taste and overall quality.
Texture scores for the 3% and 6% BBP group ranked significantly higher than those of the other groups. Taken together,
the result of this study suggest that BBP is a good ingredient for increasing the consumer acceptability and functionality
of cookies.
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7 Fofst Ay, FF Mxel skl w491, SOD
(superoxide dismutase), CAT(catalase), GPx(glutathione
peroxidase)e] B4 o] PEF HoHE Uehyoiria
Huskgdr). &3k Nobuyasu ef al.(2003)2 oz
B E2gt triterpenes’} A F HETe] peroxyl
radical initiator?] AAPH(2,2-azo-bis dihydrochloride)
2 #5% hemolysisE AlEIrte ot el
Kim e al.(2002)2 &5 AR Ao} ogke &
£ =2 DPPH(1,l-diphenyl-1-picrylhydrazyl) ==}
Tols &4, A3 Feld did 55 ol B 2, o}
A 7Fs& YERIITAL skt
= 2Vl tigh &HjRpe] Alo] ALzEHA FT|
T g3l 7153} vdgstE Qs st Ve 8 =2
wek A7t ks ol )
I T AR 22 Vsl =2 Augd B4
F710 HArtele Feirt B2, g &9 I
=(Moon & Jang, 2011), =&2](Joo et al, 2013), &
ZAQ)(Choi et al., 2009) wjAyo](Lee et al, 2010), A
SJ(Paik et al, 2010), ¥]¥}<)(Cho & Kim, 2013), A=
2l(Kim et al, 2012), o}2Z%)(Ah et al., 2012), S5:0]
WAl(Lee & Jeong, 2009), &3(Joo & Choi, 2012a),
3171 FEHLim et al., 2013), Sv] v]7kJoo & Choi,
2012b)9] 7475 7k F717F HauHe fA1E 3
& 7HEAES AT T AsHOE Akt Hol Art
dofu} 24| 7|s w7} "olxit), aikstAl= ol#gh 7}
T A AsAEE ged 2o,
BHA(butylated hydroxyl anisole)?} BHT(butylated
hydroxy toluene)7} d2] 2xo]aL it} 22} oSl )
g SAo] RuEwA, Fd, i, A, okgAE T 2
A=A SIS FHaA) sk =go] Ho| Al
I QItKLi et al, 2013).
9BRE ol 1F AF AL APE 47EKim
et al., 2005b), 21"K(Shin & Park, 2008), E¥H(Lee et
al., 2008), ¢140](Cho et al., 2008), ©]&-(Shin et al.,
2009), th2)(Chae & Choi, 2011)50] glo}, MEaHs
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=

B OAFe ARgS 7Fr= 7FFuekhitp:
//www.garunara.co.kr)ollA] =UakS Este] ARES)
9ick. ¥el(Dachan Flour Mils Co., Seoul, Korea), =
E3} v{E](Lottesamkang Co., Cheonan, Korea), &z

Kunsan,

EEE

(Gemgangchucksan, Korea), “d¥}(Samyang
Co., Ulsan, Korea), A~F(Daesang, Seoul, Korea), &4
FE-(Seoulmilk, Seoul, Korea)S Az ZAdl| g 1<)
skl ARGSEITE @AsE A¥el AREEE  DPPH,
Folin-Ciocalteu reagent, gallic acid 52 A|2F2 Sigma
Chemical Co.(St. Louis, MO, USA)2] A2 AF&3FA

3L 71 9fe) Aleke 18- ARSSRITH

2. 7|9 M=

F71¢] A= AlA 27157 Monthly
publication patissier, 2012)¢] Short bread cookies
Az PHE HIAA Hgsiiid. N5g 7T 7k
2 dpddR HdYATFE R OE <Table 1>3} 2
o] utER oju] 3, 6, 9, 12%E H7letgith WA A
Fe HH, Hk=7)(KMC550,  Kenwood,
Warford, UK)ell o] 2¢tog 187 257 A
9, B9, 255 AR ¥ 4ol 283 YAds
9S54 Holrb SEF Efste] A7 dE
2 ETh o7ldl A= Z ubEEd) iE5g vRE
IgtollA  20%3t
124GGFP, LG, Changwon, Korea)olA] 3027t &3
AF FA o)F WSS Eol 5 mmo] g lellA
A& ARg3te] EolE Bl A 40 mmo] ¥
7] B2 Aol 4Fste] SlE 185T, ofhE 150T
2 ogdt 2E(FDO-7102, Daeyoung Co., Seoul,
Korea)ollx| 1283F 9tk g€ F71& AolA 1
ARRE gk Fofl HRde] As® o]silth BE
Ao ALe-¥ FI]= AHWM(LDPE, Cleanrap Co.,
Gimhae, Korea)ol| R¥sle] Agof o]-835}c}.
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2. 77| uhzo| pHel UE =X

7] W=e] pHE W 5 @ SR 30 mLE ¥
3 wEAlZl F oyiWhatman No. 1)3+ o]oi-s pH
meter(A221, Orion Co., Beverly, MA, USA)E ©]
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(Table 1) Formula of cookies added with baekbokrung powder

(8

Ingredients Control" 3% BP” 6% BP’ 9% BP? 12% BP”
Soft flour 100 97 94 91 88
Baekbokrung powder 0 3 6 9 12
Butter 33 33 33 33 33
Shortning 33 33 33 33 33
Sugar 35 35 35 35 35
Dextrose syrup 5 5 5 5 5
Salt 1 1 1 1 1
Egg 60 60 60 60 60

V" Control: 0% of baekbokrung powder added

? 3% BP : 3% of baekbokrung powder added
? 6% BP : 3% of baekbokrung powder added
Y 9% BP : 3% of baekbokrung powder added
> 12% BP : 3% of baekbokrung powder added

e 50

&3to] 53] W SIS 7] wse] dme
mL W2AddTe] 75 30 mLE i i S g2
BRE W sold Fug S| W] Rld o
gk FAl9] w(gmLIRE APkskon 53] wkE 43}

k.

3. Frlol TR X%, 48 He ME, AE 5

F719] HHA AF(spread factor)= F7)e] H]
(mm)o} F7] 6742 Fol(mm)E 2+ S43% F AACC
Method 10-50D¢] ®(American Association of
Cereal Chemists, 1986)2 o]&3&}ty. F719] UH|=
59] S Sl G Lol AT T 27kl ]
2 90°= SAAA Tl 248 e xE 27t 6oz
o] Fagks ARtk =0l 6719 FI1E A=
2 Bolg EolE AT F AE] Bol S £AE
Hte] thA] Holge] EolE S8 d2 A& 747
608 o] Hitghs AU

Cookie2] 67112] % 7+ U 8] (mm)
Cookie 6712 H 4 =°] (mm)

Spread factor =

F719] B FFe Hod i S37I(MA-100C,
Sartorius, Goettingen, Germany)< ©]-&3}e] 53] ub

2 2459t

F71¢] B53-Z A (CM-2600d  Chroma
Meter, Konica Minolta Holdings, Inc., Tokyo,
Japan)E Algsle] FEwlgto 2 HAS T L, a, bit
= 53] vkE =4 skelok

F719] AxE Texture Analyzer(CT3, Brookfield
Engineering  Laboratories, Middleborough,
Massachusetts, USA)Z 103] wH2 A3}t =3
zzle probe(Part No.

T
A=

Inc.,

TA39)E A5}, B2 pre test speed 1.0

mm/sec, post test speed 1.0 mm/sec, test type

Probe= 2 mm cylinder

compression, trigger load 4.5 g, test speed 0.5
mm/sec, return speed 0.5 mm/sec, test distance 5.0

mm, holding time 0 sec, cycle count 12 3}t

4. F7|9 & ml=3latE stztrt DPPH radical 27
= =x
o 1o

7] 10gel] oS 90 mLE 7}8ke] 24A417H20C) 5
¢F 100 rpm 2. Z shaking incubatorollX] %3+ & oz}
st Algdo g ARESISlTE & HlE siehEe] TR
Folin Denis's phenol methodol] F3}e] ZA3}ict. A
g9 150 pLe] =% 2400 uLe} 2N Folin-Ciocalteu

reagent 150 pL= 713k 3 387 ¥X|5kL 1 N sodium
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carbonate(Na,COs) 300 pLE 7}ale] ¢hojlx] 2417F
B URSAIZ] £ 725 nmollX FBEE A &£
TE=AE gallic acidE AREste] HRFAS AHdst & &
Zg9E e AR 100g 59 mg gallic acid(mg
GAE/100 g)= Yehliglth Age 53] ukiale] =43}
k. &aksl @S DPPH radicaloll theh A8
SAste] Hlu, A8tk = AlE9 4 mLe| DPPH
solution (1.5x10*M) 1 mLE 7}3ke] mukah the- oha
oA 3087 W] T 517 nmollA] TS =AY
AlE Al eehEE 71 x| FREE A 54
3te] DPPH radical 2752 W2 YRS 53]
WHEske] S8l

A
So oz 4924 % BRREd dal APsia
2 FANRE AL e Bl Qe shaiek A

The Az % 1R EE R S ol8als]
T ARHEE BES olgell 34e SA Bl
S, 2 Al A0 AT 74 Ao Wl
St 3Hgith. 718 2 Feloddl 1358 Aol &
o} AlFatAL g 7] AlEE WAL W v E2 AT
5 Brkeles shalty. AARMES A(color), B(taste),
2] (appearance), Z2]7H(texture), TK(flavor), k=]l
715 %(overall quality)2A] v-$- Z=c} 74, wl$¢- &} 1

Ao Sk

6. SAIxZ|

A8 A7}= SPSS program (IBM SPSS Statistics
20.0 , IBM SPSS Co., Armonk, New York, USA)<
o|g3te] 7} Ao [ty BFEAAE FokaL, AlEZE
o] zfo] HF2 U9 wix] F4F 224 (one way ANOVA)
< AREEFYlem, AFE7Z-2 Duncan's multiple rage
testoll w2l p<0.05 oA FlAdS AS3Th

e

1. 77| 959 pHet 2=

WEy 7] bl e F7]9] v pHeol U=
o] A= <Table 2>} 2t} Qkse] pHE $H3H 77
of &} o] Ao JFE mAlE Aor, ARAH
Hl=o] pHE thzo] 6.472 7P =] Yehykon, @
By Jl2 H7lEe 642~6298 Hvleke] ZrleeE
pH/E frelHos 7hashaierl(p<0001), o=
7}3e] AA| 2Ax] pH7} 4.912 w2’ pHe| 5855}
Sskr] diEolel A7 ol AT FEE 1w
(Moon & Jang, 2011)2} =&2] 7}#(Joo et al, 2013),
o] 7}E(Lee et al, 2010), H]T}Y) 7}#(Cho &
Kim, 2013), A=F8] 7F3Kim et al., 2012), 9%o]
A 7}(Lee & Jeong, 2009), €3] 7}+(Joo & Choi,
2012a), 37] SF8F 7F3(Lim et al,. 2013), &n] n|7} 7}
F(Joo & Choi, 2012b)E ¥ Wk=o] pHY} thzol
Bl frejH o 7had Ao ekt B o) 5
Ao 2 YePdt) v, o2 71(Ah, e al. 2012)
W7k wie] pH fo18 Aolr} grka skl S
¢l 7}(Choi et al., 2009) A7} ¥k=2 pH7} 71315
vk shel, 7} ARl weh vl pH) WEke o 5
S1ich

W] e tlEr ey a7 7 F700)
feHoz vgton], Wuy 71w Wyl weh frol
o2 Sl A|THp<0.001), 9%} 12% 7k Abo]ol=
$elsl ahols} Il okl 7FF(Ah er al. 2012),
o] WA 7H(Lee & Jeong, 2009)2] BAlE 7|
o] FHEFE WHEe] vt ol B As} 2o 7
g Bl i} #9952 7FE(Moon & Jang
2011), 2720 7}5(Choi et al., 2009)9] H7}Fo] S7}
g5 Bk dert sohxlon, kEe] 7HE(Joo et
al, 2013), wjAo] 7k (Lee ef al, 2010), H5el 7}
(Cho & Kim, 2013), 42| 7}(Kim et al., 2012),
43 7}F(Joo & Choi, 2012a)e] 25 A7}kl wle}
A wiEe] WEsk el Aolrt itk stel & 9
o e ARE R WEe WER W) B
E2 Uehline, 779 Fo $d WHE $Row,
Wk vow $hE F719] Bwrh weld TaAel 7
a2 % ol ol 47 PelA JEAe] st 5
[e}

tHMoon & Jang, 2011; Cho et al, 2006).

tlo ot
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(Table 2) pH and density properties of dough added with baekbokrung powder

Properties Control 3% BP 6% BP 9% BP 12% BP F-value

pH 6.47+0.02°""  6.42+0.02°  638+0.01°  6.32+0.02"  6.29+0.02° 64.76"

Density(g/mL) 1.35+0.03° 1.29+0.01°  1.25+0.02°  1.21+0.00°  1.19+0.00° 4260
" Mean+SD

? Different superscripts (a-¢) in a row indicate significant difference at p<0.05 by Duncan’s multiple rang test.

3) ek

p<0.001

%, 735% 2743 AT Table 33 2f. WHY 715
Wl M 7719 AP ARE SH Aot wng
e zmak | Zoheol Wel felden 7hesist
(p<0.001). FFH F=E(Moon & Jang, 2011), E4Y
7}2(Choi et al., 2009), o] 7}F(Lee et al., 2010)
A7F FIVeME FARY s gl SV HolA,
R2AS 71(Paik ef al., 2010), =50 Al 7F(Lee &
Jeong, 2009) A7} FI= AR FE ko] V] 5
o4, &3] 7}#Joo & Choi, 2012a) 7} FI1= FA)
2] s o] 271 Hol, RAlRe] Wlwko] 27}
Soll e} WA foldow Pasigt Teht
2] 7}F5(Joo et al, 2013), ¥]5}¢] 7}5(Cho & Kim,
2013), oF2l 7F=(Ah er al, 2012) A7} F7)elA)=
paRel Arieel Z1E 7718l U4 A57)
2R F7I5em, ol F54 o] 2057 1
Foleha B3k o] A3} Falzel A B 48
o, S g 25U f Sl me o] Al g
2 04 Agol dFE FE Ao Az,

Fo1e] 8 Feke waed 7)1 kel /bl o
2} FrolF o2 Z715FAtHp<0.001). EA|Y 7H(Paik et
al., 2010) o] BAl 71(Lee & Jeong, 2009) A7}
TN T 5B Teko] Be FI|7} 7 dhgfo] e
Fo)ur} o740l WA eh, 7 w6 o) S g
o] Bass sA4o] AolArke Ay Aot e 2
38 vehygict.

W2 Sl Wl e Ty)e] Aw 24 A, L
qhe 2zt 3% ArkEe feld Aolrk gk, 6%

FoMe dzsiot MER 7FE 7R frolHe
28 rHp<0.001). agh-2 thazrel vls) W& 3
Fell whe} frold o &2 F718k3an(p<0.001), bike 3%
o} 6% H7hre FoA zfol7t gilovt, tizel sy

O

I

ket

N

wrz X yleko)

= 75“% 911:} H“E%’ 7HE F7FeE 29(Shin &
Park, 2008)ollx]= Wl &5 7}F-o] 7o) S5t wt
g Lk feld o 718900, adh, bk folH e
Zraslgdeh. 22y ¢1@n)(Cho et al, 2008)dx]E W
55 7] HrFe]l Skl wEl Lk, bk Apol7t
L, agke frojH o g SrRstakaL ato] 2 Ao} A}
o7} Qlof, B2 A= 7y WRo zlo], thE 7t
I 52 ol wiet Ao Wt oEA Yehds
& Sk F719] AL g 2AsteA ol ofgh
o] 71 AW, SAol ofgh vjEAA ARl wde}
vhg, doll Bebst Joll ofgh 7hebast wh-g-ol ofs
A FFE LA HH, o] ¥EL FIIE we HH
1 =2 250 oJaf vh3-& doA F71e] M JF
|¥tKLee et al, 2007).

7HE A7Fge] wE AEE bl
ojF oz S71eFItHp<0.001). F719] A=
g] 7@7}&1: )*Hrsla: )\4 05\_ tﬂ—E]: HL_JT_/] =l =y .‘g—oﬂ
33FS vk=t(Joo & Choi, 2012b), F37 F=E& 7}
ZF(Moon & Jang, 2011), ¥]7}e] 7}1(Cho & Kim,
2013) 7} 7= FAR o] VeSS Aee
Z7Fete] B Aol 2 AdE Btk ey =EE
7F#(Joo et al., 2013), 89 7+(Choi et al., 2009),
ufgo] 71(Lee et al, 2010) 37} F7)olM+= B8
A7Fg webxs AErt o2 Abol7t fISlaL, oY
7}(Ah et al, 2012) H7} F7)oM= FAR H71=Fol
7S Aee haste] 2 el thE A9E B9
k.
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(Table 3) Physical and mechanical properties of cookie added with baekbokrung powder

Properties Control 3% BP 6% BP 9% BP 12% BP F-value
Spread factor 6.60+0.08"% 6.55+0.15" 6.04+0.19° 5.50+0.17" 5.43+0.10° 44,07
Moisture content(%) 5.42+0.02° 5.77+0.02 7.00+0.09° 7.56+0.01° 7.8340.1° 956.09""
L value (lightness) 74.94+0.04" 74.59+0.01° 71.62+0.01 70.230.00° 65.89+1.39" 10597
a value (redness) 0.62+0.01° 1.29+0.03° 1.95+0.01° 2.190.01° 2.91+0.03" 554752
b value (yellowness)  23.34+0.01° 20.85+0.01° 20.80+0.02° 19.2140.02° 18.16+0.19" 1608.75"
Hardness(g) 867.33:42.10°  1054.6748.96°  1095.33+4.54°  1254.00431.61°  133633%15.50°  160.79"

Y Mean+SD

? Different superscripts (a-¢) in a row indicate significant difference at p<(0.05 by Duncan’s multiple rang test.

3)

p<0.001
a2kt DPPH radical 2~

WEg 7 W7 719 F oAl seEe] s
DPPH radical A~75< Table 49} 2t} thx2e %
H= shghEo] k2 48.48 mg GAE/100go| 1L, Wik
B 7 A7 719 F vl sk kg 53.13~
77.60 mg GAE/100g= 7}eko] wle} fejdo s Z7}
stlon, o= WEY 717 ds shetEd ek JFF
o2 Hoth Adom er al(2005)L W7l T
ferulic acid, flavonoid, lutein, zeaxanthin, {3
-cryptoxanthin 5-¢] phytochemicalo] &4l sol HJ3kS
oL sklew, &g 7FF H7F F71Joo et al,
2013)lM = dizwel F slE geEe] 50.89 mg
GAE/100g, ¢ 7}% 37} F7)|(Choi et al., 2009)
M= tZTol 69.69 mg GAE/100g, &n] u)7 7}
A7} F7)(Joo & Choi, 2012b)dA % T+l 55.65
mg GAE/100go] £o] qlrhal Hirste] 2 Ae} ok
gzAu gixode dE 3gEo] S-S

wrEz J12 Ayl F£7]e] DPPH radical 27 %5<
3231 ~74.9%% 2 21.23%¢9l H]3] folFog =
tom, WMEY Hrleko] STl wet fojHog St
et ol =& 7HJoo et al, 2013), EAY 715

PN
& 5 3

(Choi et al., 2009), &3] 7}+Joo & Choi, 2012a), <&
u] 17} 7F+Joo & Choi, 2012b)E 7|5 FIoM=
FAR bl STkl wel, % dis s el
Z7F8t9laL, DPPH radical 271%% o] Z7leteirka
ste] Aol e oSt

e sEe sht &5 & o] g 234

55} 9] _%%]Og

TS sk AAA ol &
Aol Hm ste=el 7= 1,000714] ool ¥hE il
o, Frkst 28, ke, FEEE, s, b
He, 378 T o 8ol LA SUrk(Woo,

1996). Li et al.(2013)& 2237}A]9] HAES] & Al=3}
7} B8t 2hge) BRol dis) mTskged), &
= 3gE R} TEAC(Trolox equivalent antioxidant
capacity), FRAP(Ferric-reducing antioxidant power)d} %
o] AAAAE EAEte], & w=3lgtEo| free radical
scavenging activitiesol] 7]eJgltiar 3¢} &gl wiEg
Jde % dHE 35HEo| 8.70 mg GAE/100g, TEACE
68.69 mol Trolox/g, FRAP= 137.28 mol Fe(Il)/go|2t
3 sk F s SRR Fuol Fusksst WAL
k= o]#3k A= Choi(2009)2} Lee et al.(2011)2)
AT B v ok =3 G FEES A
& F777F thxzsel Bl 159 A% 717§ Ak, At
7P Yok, FPA FEE 71} R4l A5 st
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(Table 4) Total polyphenol content and DPPH radical scavenging activity of cookie added with baekbokrung

powder

Properties Control 3% BP

6% BP

9% BP 12% BP F-value

Total polyphenol
content
(mg GAE/100g)

48.48+0.56°"?  53.130.56"

DPPH radical
scavenging activity
(%)

21.23+0.36° 32.3120.94°

58.88+0.97°

47.74£1.29°

66.96+0.74"  77.60+1.68" 405.66

60.70£0.36"  74.90+0.62" 2182.43™

Y Mean+SD

? Different superscripts (a-¢) in a row indicate significant difference at p<0.05 by Duncan’s multiple rang test.

3) ek

p<0.001

o4 71%°] $lthMoon & Jang, 2011)1L 3}t o]&
Ko} F7)o 5 715 A7kl A2 T vl 3
Eo| s STMIA s veho] A713E F
oF E4 A3} WAlo] EH} Y Aoz Azt

4,

=

SdAt

<Table 5>+ WEH 7175 371sk F7]2] A57Atol
gk 23S vERd Aolt. 719 A3 gt tigh s
AL At 3%9} 6% J7REe f2lHel Aozt
AN 9%} 12% 7l frojHom volxtt
(p<0.001). 2JF-e gzt 71 =9kom, 3%} 6% H
Thre TR oEH o7 oFd gk M) fejHom
7122849 31(p<0.001), 6, 9, 12% HA7FroAE 494 =}
ol fiATh. AT 3%} 6% H7kro] 2Tt &
oo 7 =koW(p<0.001), thETH} 9%l =}ol7}t
AR, 12%7} 7P A GERdTh 3 dize] 7
=L 3%9} §-94 2ol f ot 6% ol dE #ol
2 zbo]7h UATHp<0.001). HAH 7|s &= 3% A7k
o] 714 =kal, thET, 3%, 6% A7 Atoldl= 94
ztel7} §llont, 9% o dellrE ooz 7HAEkelch
(p<0.001). o]Fe] AAE & uf F7]o] B 7[5
3%~6% H7teke Aol A=l 71 7Is=r} =o}
vlAE Hog Azt

V. 8¢9

B ArollMe WER 7EFE VK0, 3, 6, 9, 12%)%F
FIE Azt #7190 FA5HH st S 3H
ahoicy. ARE Qks pHe W53 71 Hvkke] St
S5 oA o sl Bks WEE thare v
3 MBS 7R Uil wel fojFom wolx|thrt
(»<0.001), 9%} 12% H7} Atoldlls f-2l2 ¢l xo]7}
Ak HHA AgF= WEF 7HF HArFEe] SR
upe} fojH o= ZHAshlaL, w2 RS frolH
o2 ZUlEIth F719] MrE B vz vs) W)
55 7l wet Lkt bake A, aghe Sk
BRI, Bee FoH R ST MEE THE
471 F719] & A 3g-EF DPPH radical 2752
SAs A% HrKFe] F71skel wet & = e
DPPH radical 27%o] Z7}5lgct. 79 #57A}
(A, g, o, 2A7E, g ARl 715 w)ellA, 7]
Ak gt AAA s gk B Al Hae dix,
3%k 6% 7kt frolHl Afol7b gllout 9%%h
12% F7hte frojd o g vropnt. 2272 3%2} 6%
A7kro]l iz v FHu foldor Eghon
(p<0.001), o3&, &2 WEY 7}F H7pFo)] we} wop|
= Aok o|2HY MEH K7t 7] Az Al FE
A, sk, 7155 HollA 3%~ 6% Wi JEE

A Aol 714 AR AN B,

o
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(Table 5) Sensory properties of cookie added with baekbokrung powder

Properties Control 3% BP 6% BP 9% BP 12% BP F-value
Color 52541530 5.38+1.63° 5.00£1.03" 3.75+1.00° 3.13+1.20° 948"
Taste 5.75+1.69" 4.88+1.20°" 4.13+0.96" 3.63£0.72° 2.88+0.96" 13.487

Appearance 5.63+1.02° 4.88+1.20° 3.75+0.86° 3.50+1.15° 3.63+1.02° 14.81"

Texture 3.75+1.34° 4.63+1.36" 4.88+1.09° 3.63+1.26° 2.75+1.00° 7.80""
Flavor 5.25+1.69" 5.00£1.55® 4.13£0.81° 3.13+0.96° 3.00£1.15° 1052
Overall quality 4.63+2.00" 5.25+1.34° 4.50+1.55" 2.75+0.86" 2.38+0.72° 1240

D MeantSD

? Different superscripts (a-c) in a row indicate significant difference at p<0.05 by Duncan’s multiple rang test.

3) ek

p<0.001
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