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Quality Characteristics of Pound Cake Containing Angelica gigas NAKAI with
Various Levels of Rice Flour

Sang—Hee An and Geum-—Soon ParkJr

Department of Food Service and Technology, Catholic University of Daegu

Abstract

Physicochemical and sensory characteristics of pound cakes containing Angelica gigas NAKAI(Korean Angelica) with various levels of rice

flour were investigated in this study. There were significant differences in the specific gravity of dough, and it had the lowest value of 0.848

in the control group, The weight of pound cakes was significantly increased by addition of rice flour, but the volume, specific volume and

baking loss rate were significantly decreased by addition of rice flour, The moisture content and pH of pound cakes were found to increase

with increasing rice flour content, DPPH radical scavenging activity of the control group was 51.02%, whereas pound cakes with rice flour

ranged from 51.90~55.75%. The L value of brightness was increased, but a and b values were decreased significantly by addition of rice

flour, In all of items of texture, the control group was higher than those of the pound cakes prepared with various levels of rice flour.

Sensory evaluation scores in terms of appearance, flavor, taste, texture and overall preference for pound cakes showed that 50% and 75%

substituted sample groups were higher than those of the other groups. The results of this study suggest that addition of 50~75% rice flour

is the best substitution ratio for Korean Angelica pound cakes.
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(Vucenki 1 & 1999, Kahlon TS®} Smith GE 2004, Sohn HY
S 2005). LEjste] wiwk, A, 3E]F 5 AUl Azt
ABIRAR FEAL Qs AT Al AL AFAE
oR ﬁﬂ‘ﬂ” Ao P (Kim WS 2010) Mol A}, o]F2],
BetAs 5 o T ThEAEAlze "gFsAl ARSska
%G(Kwon YR T 2011). #HZ 25571 A42 dde g
2 Qe SRl 1Rl7 Az A L[ ASHoR sl
FA ek Ejal A2 B FAQl o] FHE 2]
B3 Qlom ThEAE Az o8Ee Ao 2 5% Fwol
Basl & ThEAFEe] dsE S & avEr dad
27olthKim MR 2011), 2]Agke] Aol Hsh= i o
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WHEE AhEe ARt Wb A7 30% Z=rt
ZolE1 AgAdos &g F88 F vk " ZFE
o Yehs deid dear]E fuEhe AFos BA
Ha glor HZ MAFLE celiac disease SHA}R} ZFA|Z <l
2[Rl A ZRHo] gle AFS /sty ATt AT
7} wle &aalA] =il 9dthSong JY9F Shin M 2007,
Lazaridou A 5 2007, Pruska-Kedzoir A 5 2008, Lee SH¥}
shin M 2009). & WbF SFFHE ISt A e
oot v FRd v diE dxte] A7 ol oY
IF7HF F guenfree ATAF AZE $g A7FEE AT
T Ue 2 AR A= AZGEL JTH(u JE T 2000).
g3t Tz WEE AIEE AR AY 2MEE
gt AFIE A e AFEo] EHstA =
o &3 ATFEE AFEE o]ES dfols s (We
GJ 5 2010), & Tp2~E} 2 A% (Song E] F 2010, Kim BK
5 2011, Seo HI % 2011, Park GS¥} Kim JY 2010), 2 7]
(Kim HY 5 2002, Kwon YR 5 2011, Jung KJ¥ Lee §J
2011, Choi SH 2012), & Ao|ZF(Kim JN2} Shin WS 2009,
Lee MH % 2010, Ju JE & 2006, Ju JE % 2007), & ¥ (Lee
SH¥} Shin MS 2009), & "HKim S & 2005, Park MK %
2006, Lee MH®} Lee YT 2006, Park MK % 2008, Lee MH
2008) A= Fol St}

Z7l(Angelica gigas NAKADE ¢-2jue} maz|e]l AR 2
s}, 4, A7) A9 b F&3 ATl T2 A ¥
27} S gk F7F Qi ke ofgb 2th(shin GM %
Kim DY 2008a). B A& AR7F 0.31%, FAelle= 0.69%
= et Qo] AAYs F2EAE, ARG, AEAE g
T2, 2828 3 dARo] glown, WdEF, HER E
3%, e, 2 B0 ASAR AR ATk(shin
GMZ} Kim DY 2008b). BHE 2)Fol HEAZ JdF2E 1
P2} 7k (Chung SH 5 1998), fraht A&l X 33
(Oh YJ 5 2006), £E=H¢9] 7]3%(Choi EJ# Kim HS 2006),
g7 B4 AHr 2w (Shin GM3} Kim DY 2008a, Shin GMI}
Kim DY 2008b), @AEZ A7} 7)(Choi SH 2009), B+ 3=
29 A7} Bi7]) AX(ee SH 5 2010) o] UL B A
= gekAlele Qo] Adte] AE AR FEEE v
¢ w2 AAoltt HZ AL AFEE <l QIEHEZ
F 2EFE A, W 9 Aolay ANt b A4
ARIHE tEY] 378l AlElHem 2 A7 Ha vt
(Kim NY 2011). ZLg]ste] 7Fea5& 245 Jdadt 71574
AES kL e V1A AEeE AFstaA s
ZHjzte] &7 Suidel weEh AlFAEoM T AH| A}
of AeHRl 7|5 Ao F-3t7] s JLFHL 7HA el
7158 Bt ZdEeE AF N 9 EsE Ak
FAH etk Park ID 2008). AFF FolA F2=A0)|TE Ut
F, 297, vE, AES 1925454 g¥ o] whE HES
o AY T HEAZR 1hEka Fukelal AR =g
W3} Fo] AV1E FAAIEE AFE T shuelth(Kim KH
S 20092). FEA | thF ATEe FrkEKim KH 5
2009b), E-2deH(Chung NYF} Choi SN 2005), 773 2 (Jang
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KH % 2010), & E2(Kim KH 5 20092), S 2¢(Kim
NY 2011), B-glucan #7HShin YM % 2005), ZEEd(Park
YS % 2008a, Park YS % 2008b) 59 o7 7}A| 7154 B
ARE H7eE AFEL Joy WEE A/EE diAs
Azg & grAo|Fd FI AFE AL gle AHo

wepa] B AFoME &) AnENS s @rRel 2
A 7158 ol&e AT B FrAclAY olgkEH,
#5574 FAEARS AnEo 2R ArtEel @9 of F3
< §Ig 712AEE AAEaA sk

>
oot
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gEAo)la Az AHEE BHAELS UF FEAF
Al AzE g EYE HAE, 2011d5hE TSt 9
M712 2 F 60 mesh Ao gl ARE3FSIch Wb
o9 HE A, £, A9eA), LaA), A
2 oWo] AT E (A7), BAEFHE-HE FErLEA
Todste] ARRSEITE. AR diERtEC A 20119 5
A (A5 JH $H1Z)E FY3HY Kim EM(2010)9] H
He Fasle] 2] AR F 100 mesh FFAS FHAA
gdEA A AZl| ARSI £ ATl ARSS WtR
SRS 138, FAARS ArlFe] FRIFES 15.6069

o},

2. WIIE FI &9 ZRREA0IZ M=

AV e et 2 gesAolas HYP AT (Kim
NY 2011, Chung NYZ} Choi SN 2005)% sy AYHL
HEFste] Table 19] A5s} Fig. 13} 22 WHo = Ax3H3]
o} B b FAE(Park GST An SH 2012)94] ©]
15t #ed FA5H0 7P U 2007 diA 7

2T 20F HRIEY. 27MEe Al RS (baker's
percentage) 2 U7FF HA7FEEY 0, 25, 50, 75, 100%S thA|S}
o Hretdty A7k 37 B SREAola Al
WA ¥E7](KH-201, MJ Electric Motor, Korea)ol] HE]S Wil
o 1F B EolF Uy &oF, ARE Wil 3ddlA 3
B Fol PN T EE 343 o] Ea EeEA
UEE Tt 1217 B A-IBIGCE o] Wl A
g dWrbE, SR, A7EE, wolHued ¢ gAERE ¢
of 15kollA ZPHA EdtslEA B Wi 283k 9Adste] v
=5 ¢s3kdit. £ wES FeAo)a Mol 450 g4
ol $IE 180T, oflE 190CE odH  QE(SM-6039,
Sinmag, Taipei, Taiwan)ollA 4083t 9] 2204 2417F 2]
3 3 AEE AREHIT



Table 1, Formulas for pound cake containing Korean Angelica

with various levels of rice flour

Ingredient(g) Samples”
RO R1 R2 R3 R4
Wheat flour 392 294 196 98 0
Rice flour 0 98 196 294 392
Korean Angelica powder 8 8 8 8 8
Butter 320 320 320 320 320
Sugar 320 320 320 320 320
Salt 4 4 4 4 4
Egg 320 320 320 320 320
Water 80 80 80 80 80
Baking powder 8 8 8 8 8
Non-fat dry milk powder 8 8 8 8 8
Total 1460 1460 1460 1460 1460
1) RO : Control,

R1 : pound cake containing Korean Angelica added with 25% rice flour,
R2 @ pound cake containing Korean Angelica added with 50% rice flour,
R3 : pound cake containing Korean Angelica added with 75% rice flour,
R4 : pound cake containing Korean Angelica added with 100% rice flour,

Weighing ingredients

|

Mixing with butter(1 min)

|

Bubbling with sugar and salt (3 min)

|

Adding eggs and mixing (12 min)

|

Mixing with wheat flour, rice flour(0, 25, 50, 75, 100%), Korean Angelica
powder(2%), baking powder and non—fat dry milk powder (2 min)

|

Adding water and mixing(1 min)

|

Panning (450 g per pan)

|

Baking (190~180°C, 40 min)

|

Cooling (2 hr)

Fig. 1. Processing flow of pound cake containing Korean

Angelica with various levels of rice flour
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WEe) wlEe ascciel os] Be Ao g we)
A MR skodek. sheEAlela W] pHE RS 5 gol F
F4 050 mLE Y1 o33t & oAS pH meter(pH 210,
Hanna, Ialy)2 ZA3}tt BE A8+ 53] vhE =33}

ko ehsich

4 mecHola0 32, Ful, v U F| £NE 5
3

ﬁ%"tﬂl 129 $F& T2 F Aol 223 YA

& RS 01%6}04 TS FA8, Fu= T4
Sl pyler B 1979) 02 FA3}. FEA 0|29 HEH
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DAF] FHFQ
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5, TFREA0|39] £E82 U pH 5%

sheeAolae] FRRe Aolae AA R ¢, of
e AAT T FEE FHste] Ao FR SH71(FD-600,
KETT Electric Laboratory, Japan)E ©]&3}e] 105ColA 53]

v 293 5 0 AEe P Sl pii
AR 5 g& AFFY FFF 50 mLE 7R th sEZ &%
3lo] "?ﬂ Aoz W= T pH meter(pH 210, Hanna, Italy)E
53] v S48k

6. DPPH MAlS0is £&

kst &4 Fo sl preH gt AAE %2 Kim
NY(2011)9] WHE st 435 & g —L‘r%E
71]0]:—:!'.~ methanold]] 50 mg/mLE 33k 3 2eofA] 124]
b FE3 o2 3,600 rpmollA] 2087 YAEE S ] e A
HE AlZEHoZ ARG /‘l#%"” 1 mLo]l 0.2 mM
DPPH & 1 mLE Zrlste] &8st ¥ 1587 AXe &
517 nmolX F2EE ATt DrrH HARE s of
of 2lef Jzf Axkst it

AAF T = 1-AEA7TY FBE/F

A7 =) < 100
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Table 2, Specific gravity and dough pH of pound cake containing Korean Angelica with various levels of rice flour

Samples”
F—Value
RO Ri R3 R4
Specific gravity 0.84810,002° 0.870+0,002 0.87740,002° 0.893+0,002” 0.910+0,001° 15861
pH 7.23+0,02° 7.26+0,01° 73240,01° 7.350.01° 7.37+0.01° 20085

1) Abbreviations are referred to Table 1,

2) Different superscripts within a row(a-e) indicate significant differences at p(0.05.

“p(0.001
7. M X

Azd sEAolaE AT A7Ex3x1 an)E e}
AZ}A(CM-3500, Minolta Inc,, Japan)E ARE-3le] L(HX)FE,
(A, BEARES 53 WE 24, 1 Ekos 1
ERI ST,

8, IF2CH0|32| Texture EX

LeAo]= textures IFTAO|IZE AT =Y
(5x5x2 cm)Z ZE} Rheometer(Compac-100, Sun Sci, Co.
Ltd, Tokyo, Japan)E ©]-83}] plunger diameter 10 mm,
table speed 60 mm/min, sample height 10 mm, load cell 2
kgo] 27108 ZAsidt. Alesw FHE AAATIAL 483
o A% (hardness), 23 Xd(cohesiveness), %Q"é(springiness),
81 A (chewiness), F-A A (brittleness) S 53] 9HE =7 3}o]

1 HEgkem dehislt,

44 20%S e AArHE 3 )
T st BT U seEAelaE dAg A7)
(10x7x1 cm)& 2} A Ao Hol AF3tter, 3 7)
o] AEE 7t F WEA AFE ke T UE AE
£ WRles sttt dsAie waEs =rle AR
& A 10~114], &F 2~3A] Alo]o] F jelo] AA H

2 ¢}
Hehedm BhNge shesdelae] A, g, %, 244
o 7 FEWOE HAm 7HAN HA 184K BHol B
955 wo A4E FEE S

) 713= 7}

FARL A7} srEAclAY 5E Arks 4]l 40
(201, f:208)& wido g oft, ), vt 2k, Ank
7N15=E rrskaltt. #edrt AEe 7d MR V)
b EeTE £ A5E Fen 23 iy Frkealt

o
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10, SAXZ

WA Wt B AesAelze ojsed 54, AAA
54, A Ade BEd@aNova)d o] A4
(Duncan's multiple range test)oll &3] p(0.05 oA 2
A RS 9o, BE BAAET B package SAS 9.1
2 Apgasich

£y
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1. IFREA 0|3 k=9 H|IEZ L pH

A7VE H7F B seEAlela w9 HlF g pH 54
A= Table 29} Bt} F=Ao]a o] HFL UZ2T
o] 0.8482 7} gk B7LE H7}Eo] 0.870~09100.2 T
ZuHt F7 UERTh A7 bl BesE 9 9
wEAolAe] HFL FUIEIAen Alszte] foHQl Aol
7F AATHp0.001). A7FE H7F 2EA] Alo]ZAME(u JE
2000) A7HF iAol BEFE HFo] Folx E dFe}
22 ARE Bt W HrF 29 d=AA wse
pHE tiZwo] 7.2302 714 W3k A7EF 100% H7hrol
7372 7P e bR HUhe]l FMESE Rk
pH7} =o}HtH(p(0.001). Kim HY 5(2002)3} Choi SH(2012)
of A7VF 7t F7M e AR 7k pHyt TR
o =7 Uebtoy Kwon YR 5(2011)& A7 o]
VFE 7] k5] pHh Yobd B el e ARE
et o= ARESE A7FE FFel wket pHYF AbolE
Hl Zog AZtHEHY gk E AT AMgs AR
pH(6.52)7F "7FF9] pH(6.20)HT} gol e o]a vk
pHoll & mzl Aoz AlgHn

b

2. I2EA 0|39 5%, Ful, HIEY I Z7|&4s

d
0.

Table 3& A7} 7 B9 Aoz F7F, F9,
84 g 77] £488 AT Aoty WhE vt 7
A JgerAolas FHL xTRy WF HArlte] 3%
I AR AR BESE FHe =4 YEdT
(p€0.001), TEEAo|Ae] KIl= tf2+(828.00 mL)o| 7}
=9k AR A7 (824.33~809.33 mL)o| At oz W
Uelton A7t Hrleke] s Fule HAste A



Table 3, Weight, volume,

Wiz
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sl dels ginlecsio|ao)
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specific volume and baking loss rate of pound cake containing Korean Angelica with various levels of rice flour

Samples”
F—-Value
RO R R2 R3 R4
Weight (g) 407.6140,57° 416,33+1.52" 419.33%0,57° 423,660,577’ 428,00%1,00° 158.76
Volume (mL) 828,00+2.00" 824.33+2,08" 822.00+2.00" 818,00+4.35° 809.33+4,04" 53.22"
Specific volume (ml/g) 2.026+0,005" 1.97940,017° 1.9600,005" 1.93040,010° 1.890+0.010° 149.89"
Baking loss rate (%) 9.42+0.13" 7484034 6.8140,12° 5.85+0,12" 4.89+0.22° 59.14"
1) Abbreviations are referred to Table 1,
2) Different superscripts within a row (a-e) indicate significant differences at p(0.05.
“p(0.001
Table 4, Moisture content and pH of pound cake containing Korean Angelica with various levels of rice flour
Samples”
F—Value
RO R1 R2 R3 R4
Moisture content(%) 26.2010.02° 27.2040.10° 28.0010.10° 28.4020.05" 28.6610.05" 172.08"
pH 77120.05° 7.8140,02° 7.95+0.03° 8.02+0.01” 8.13+0,02" 10579

1) Abbreviations are referred to Table 1,

2) Different superscripts within a row (a-e) indicate significant differences at p(0.05.

"p<0.001

TS HATHp(0.001). FEA0]TY HEHL ETHT:
A7V A7kl Wskon ArtR o]l &4E H8H
Ak dtHp0.001). & 7 FEA o] Z A (Kim JN9} Shin
WS 2009) H|-EAL dlZzTd vlE] A7FF Hrbro] @A o
Ef} 2 Ao} ko™ Kim MHS} Shin MS(2003) @w|7}
F H7MA] BlgHo] A AL F ol9e EFEoR WS
Az 7S old IFEHE ST i e Fuziet
I ekt Alelae] Fue vk A EYE I3V &
ok ofuel 72 wigl =T o) FAE V2t o= A=
AASA FAEE7 wel ekt dhef(Penfield Mpe}
Campbell AM 1990) 27H¢ 37} A] F-3]o} H]@Z o] vlolxl
AL AVFe 7|1 bgskede] v wiroz AzbE)
g AVLROE WHE SFdo] FRHo A &) i
o A7}E ANEo] FoldgE FFENG] a3ty FI
el gk dolog Hgel Aoz AlRET wr|EAdES
=270 9422 714 =g A7FE 100% 70 4.89=
7 9@ A dERY AEke] {980 Aozt Sl
(p€0.001). tZTHLY A7} Hylre w71EdEe] o @
gow A/LE HrhEko] BETE wUlEAES sl
Aoz kg Hrpt gEAelas FRE F7HATI
71 R3], v8d 9 5r|EdEL FAAAY
3. IREA0|A9 $E8E Y pH
A7VE H7F B gsAelae FEEH 9 pH SA4
= Table 49} 2o}, d=Alo]me] FEIFS
26,2008 A7FE Hylto] 27.20~28,66n2 UYERY TiE
TEO A7LE Hrlre] R ° E3th(p(0.001). &
7V A7FEFel FUKEel mEt FREHE Skt AvtE

100% H7}to] 714

o FRIEES HYY AE AWt
FIol=(Kwon YR %

2011, Choi SH 2012) &7} A7}k
of BEFE F709 FRFR] Fvlod W Wil
2EA AolAANEG JE 5 2000 A7FE A7lFo] wes
£ SEdlgo] graste] B dTel Autd Aves Jehidd
ok Kim Y5 5000 §A71RE 1842 SRl #
JHow ZTger] ol Fn7lerl WilRRT SEUE
o] ¥7] wiiolgtal Astledl £ dTelMe WiiTEY
A7V ko]l w7] ulidel AvhRel skl ke

SAolas FRgFel 9P v1Y Ao Amdd. oled
WhTe) FRHEe Wol FE AT ARPY et &

2t Zlog Add, sheEAe|ae pHE HRrRT A7}
F A7keol t A UEhd o AV Hriee] SRR
pHE Z7189tHp(0.001). WZTBT} w9 pH7} =gk
A7VE ko] F & Alolae] pHE EA] e

4, DPPH HX30{s &3

AAFos 49| ARS-E= DPPH(1,1-dipheny-2-picrylhydrazyl)
v obgdl gy Zte BAR ksl E40] e
A7 Agfstd gojZdo] AAHe] GAEE AS v A
sto] daksl GAS AASH gk vl g2 AIRE Yol
A 5 o] Fitst A A WA ARSI dkPark
SYe} Chin KB 2007). &7} 7} 39 T o)ze]
DPPH radical 275 43 A3 (Fig. 2) hZT(51.02%)E
o AILE H7ME(51.90~55.75%)0] fo]Ho R Egton) 4
71% 100%  H7yol 7% Agedss Bt
(p€0.001), Aol A3k Fakslzls YeRE  tocopherolZ
7-oryzanol Fo] $HrEo] 3lof

AN o md rfr

xo
3T

tocotrienole 52} tocol+F,
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(Kim MR 2011) o|&]d+ AHEEo| ksl Ao e =

AoR Az

57 4

55.75°
56 55.41°
=5 54 653
54
£ 53
Z 51.9%
& 52
e 51.02%
51
50
49 -
48
RO R1 R2 R3 R4
Samplest!

Fig. 2. DPPH radical scavenging activity of pound cake
containing Korean Angelica with various levels of

rice flour

1) Abbreviations are referred to Table 1.

2) Bars with different superscripts(a-b) indicate significant differences at
p<0.05.

“p<0.001

5. I2EA0|39 MERY

Table 62 A7} 7h 99 hgEAolas) A 242
F2 cust] % 1S thETo] 55,6309 AN W
< 55.66~61.8302 UlFwro] A7 HRrHL ygrow
A7 AA7be] Sietel wE WE Lgke = dEby
(0D, AUE @3t FA% bire ol WF A7)
TRt o Egtor] Asle Aviwpl Zvkstel wlek 1 o]
ZHeshe TS Hoth Kwon YR F01)e A7bE 37t
FHANNE 13ke] A7k gakol metk wolyor] 1 o2
A7} FHG U7LFA g4 vlo|d= w3 slehd

So] & doju}r] wRolgta agEd B ATNE e
olffZ AMF ol =&4E WE Lol A vERd A
o2 AzZtEr} 3 A oA crumbe WE Lghe T
Zro] 718 ESka bR ko]l FUhshel] mEl Fho] vtof
A crust?} crumbe] Mol thh ThE AHES H TH(p(0.001).
AT agke dzTEY A7 7ol foHo® &9k
oy - FE HY red HYE greend] 7R S HQlo
M oA HrtE BHELS Aifo] IS nA Ao A
ZHATH(p(0.001). A= bk tlZro] 22.360]90H &7}
F A7l 21.25~23392 UETH A7 75% 7R
A dEzTHt AAY F94% zelr glglevy ArtE
100% H7hre vzrEog 4% gre]l o A JEiTh
(p€0.001).

6. IFRC 0|39 ==Y X

AT H7F B gEAelaY A SHZAI(Table
7) 7X(hardness)& tzTo] A7ME ArlwET wgkom &
M ARl EANESE Uthplo.001).  ©EA
(springiness) oAl B7FE 25%, 50% H7le 2T 52904
ol Apol7} gllom WL 75%, 100% 7L tZzTHT}
5oz YA YeEbtTH(p(0.001). 33 (cohesiveness) T}
A8 A (cohesiveness) = F B7FE 250, 50% A7
frel2 el Aok giglevt A7k 75 A7keRE tlEat
A2l 2ol7t ATHP(0.001). FA1 A A (brittleness)  TH
Zro] 7P =9kal A7 100% kol 7P ol Alwzt
o Fof#el ztol2 B YArh(p(0.001), HwrHow x|zt
AT son H7PHAE dlza folFlel zlo)z) gigle
75% HA7bERE dzTd foel zpelrt e AR
E A7) wet Ax, a8, 3, AR, FARIAE B
T AAste e Bk Maleki M 5(1980)9] oA
Aolae oA o] =575, vEHo] AeFE ¢ o
@3tal, FEFE] 5245 U F=gle Aolart wEolx
T Bustlet 2 ATolA dixaEtt A7 Hrbe

o] © ¥9t7| wiitel Fuje} &AL FHAstglole
ARE 7R Aem AZHEY.

Table 6. Color of pound cake containing Korean Angelica with various levels of rice flour

Hunter

Samples])

Color Value RO R1 R2 R3 R4 F-value
L 55.63+1.03° 55.66+1.40° 57254192 59.09+1.60" 59.83+2.94" 598
Crust a 13.95£0.72" 13.49+055" 1087+2.14° 9.64+1.13° 9174178 1252°
b 34,4320 49" 33.0141.35" 32.58+0.83" 31.7140.22" 31.06+1.23" 530
L 69.28+1,03" 67.04+0,62" 66.60+0,12" 64.03+2.11% 63.63+0.34° 866
Crumb a -2.9610.09” 1.2940.12" -1.20£0.19" -1.06£0.37" -1,04+0,06" 1484
b 22.36:0,54” 2125+0.28° 21834073 223140,66” 23,3940 34" 3106

1) Abbreviations are referred to Table 1,

2) Different superscripts within a row (a-d) indicate significant differences at p0.05.

€005 "p(0.01 "p(0.001
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Table 7, Texture of pound cake containing Korean Angelica with various levels of rice flour

1)
Texture Samples FValue
- u
Properties RO R R2 R3 R4
Hardness (g/c) 5400.3126.0' 5366.6437.8" 485731495 4534.6+59.1° 420034251 580.86 "
Springiness (%) 54.9610,85" 58 7741.30° 52.6613.02" 4537249 34.96+1.91° 1879
Cohesiveness (%) 33714188 32.93+1 58" 32.15+1,01" 29.2940.70" 23714222 1973
Chewiness (g) 111.83+4.93" 113.92+15 44° 108.85+9.97' 92.9746.47" 95.03:5.99" 357"
Brittleness (g) 6152.3+32.25' 5868.1443 25" 5750.8+42.63" 5410.6+69.59° 4944 7+87 84 82465
1) Abbreviations are referred to Table 1.
2) Different superscripts within a row (a-d) indicate significant differences at p(0.05.
"p<0.001
Table 8. Sensory evaluations of pound cake containing Korean Angelica with various levels of rice flour
1)
Samples
Sensory properties F—value
RO R1 R2 R3 R4
Crust color 55440 93" 47240,64° 418+0.60” 32740 46° 3.3611.20¢ 1507
Crumb color 4.27+0,64" 3 .81+0.40" 4.27+0,64" 3 .81+0,40" 418+1.16" 121
Appearance . ) a a a
Air hole size 5.00£1.67 4.18+0 87" 4,0040.63" 3814087 3.72+0.98 224
Volume 3.72+0.78" 3541052 4.09+0.70" 3.91+0.30" 4.09+0.94" 2.05
1 Savory 4.54+1.12" 4.54+0,52" 42740 46" 4.00£0,63" 41841 47" 0.71
Flavor ; b ab b b .
Off-flavor 4.00+0,63" 3.6310.92" 3.36+0,50" 3,09+0.70' 2824053 301
oily 4.5310,53" 4091067 3.94+0.76" 3714075 3.78+1.34° 268
Taste Sweet 436+0,50" 3.81+0,75" 3.54%0.52" 3.82+0.60" 381+1.83" 1.02
Savory 454+1.12° 4,63+0,50" 445+0,68" 4.46+0,52" 4.54+0 82" 0.11
Moistness 4.09%0.30” 4344068 476084 5.45+1.12° 5.72+1.19" 573
Cracky 427+078" 4.27+0.64° 4.18+0,60° 4.00+1,00" 3454068 266
Texture Springiness 4.72+0.90" 4.45+0,68" 4,6310,50" 427+1.19" 4,0010,63" 1.39
Chewiness 4101083 4,09+0.70" 4.54+0.82" 4.18+0.98" 4,36+0.67" 1.01
Hardness 4.76+0.80" 4.3740.78" 4.38+0.60" 4.48+0.84" 4.63+0.81" 0.60
After swallowing 4274.0,64" 4361080 5.0040,77" 463+1,02" 3.8140,60° 343
Appearance 436+1,02° 4,0940.53" 4451068 4361112 4,18+0 40" 0.38
Flavor 3,63+0.50¢ 436+0.50" 4914053 5.0040.77" 4.6340.67" 890"
Acceptability b ab 2 a ab .
Taste 3.9010.53 445+1,03 5.09%0.53" 4.7240,64° 4.45+052 440
Texture 4454082 4454098 5.45+0.68" 4.8240.60" 4,00+£0.89° 477
Overall 4274119 454+052" 57240 46" 5.3610,67" 3.9140.70" 111"

1) Abbreviations are referred to Table 1,

2) Different superscripts within a row (a-c) indicate significant differences at p(0.05.

€005 “p(0.01 “p¢0.001
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