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Al 2 A FL=Ao]A(Pound Cake)o] #3F 12
1) S2=Ao]A(Pound Cake)2] <A}

jJr—?—Eﬂ]O]ﬂ% HEl Aol At st F=ollA HF wEoI X TS
ygok, FES, 2004). 7o H& W@ AU, @4, Y, AE9
Fol 2z} ljJr“OFE(Ok 454 @) e Fo 2 RiSsiH, @7 AlolA9]

AFEAE H Bolgk Agolth(Hde, 2016). SN = F=E HAA
= o] ‘ol F3l(Englisher Kuchen)”, Z&2o|X:E "711
(Cake)"2baL H-E20H(AIF1] 9], 2005).

17960l m=rollA L3tE e A T F TR dAvE By sy
+ original recipe©]i, T2 3l original recipes oFiF W st A}
o} =25 FYste] ARES Ui, E Bl (brandy) & &% 7L
sto] FEAolAE wEE oA (Simmons, 1996). ©]% 1800
o SWHA] BEAelae] HAE e AolaE TEE
o7 AW (A, 2013), 1900 o] ol2] }8H4 YA ]

7J 2th(Baking Soda)®} #|o] %] 3}-9-t] (Baking Powder)7} 7I'=] HA]

rl

gFEAAE W HIbsHA HAa, HEde AE 2 229 A
71573 (functionality) o] gk AWk AITIES] FAlo] Wolx|HA I

Sk el Hom T Fehel Aol Lol B E, A<, 2005,
St oggont $4 MES 4FE Ya A olgd FUEED
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4 SN gg 3-43 234 Urol Hol Foh Bt Lol A
MEE @ Aol et oAl 43S drh BuL
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A 3d BEAEAN

A1E0 713 #EE EFE 24 FoE Az Al gk o9 <
ool o] Z7t3} BAEE HAA(texture) & AF =% Ado] 3l
HAEA, 2013, 18). AFe] 84 AEES AFY e AAdolge
TAoA BRE ofet AF AHFH A 7S #oste Fagh 8]lo

tHEHE 3], #783], 2009).

A7 (texture)o] #HE5EA (sensory)oll VA= FFS S5t 93k
1960 el TPAZAIWH O] /NEH ATE. TPARAME2 “Two bite" $HHA]
3l (compression test)= s}, o] Aol AEFS 23 AU W
o] A7+& ‘Force(F)'tl" Time(A17h)’'e] et == Jepdth(Fig. 1).

TPAEX o5 Ao|Z texture profile curveZF-E olefje} e d& &

= = A=
A= 4 9l

—

. Fracturability: The ease with which the material will break.

N}

. Hardness: The force required to compress the material by a

given amount.

w

. Cohesiveness: The strength of the internal bonds in the sample.

4. Adhesiveness: The energy required to overcome attractive forces
between the food and any surface it is in contact with.

5. Springiness: The elastic recovery that occurs when the
compressive force is removed.

6. Gumminess: The energy required to break down a semi—solid
food ready for swallowing.

7. Chewiness: The energy required to chew a solid into a state
ready for swallowing.

8. Modulus of deformability: The initial slope of the

force—deformation curve before the first break in the curve(i.e.

before fracture of the sample).

o714 Gumminess®} Chewiness+ A2 wjAl=E 4 glom, 3+ 719



TPA (Texture Profile Analysis : 22 Two Bite Test)

X First Bite . Sescond Bite .
— s —5
T Do Up Doy Up
Hardness |
m
{:;_.:’ Fracturability Hardness 2
=]
=5
o
SpTInEIness
- TIME —*
Adhesiveness
# COHESIVENESS = AREAZ2
AREA |
# GUMMINESS = HARDMESS X COHESIVENESS
# CHEWINESS = GUMMINESS X SPRINGINESS

Fig. 1. Typical curve of texture profile analysis
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A 1A AFA=

2A2E H ZA(Locust bean gum)?] H7I%S &
& Azxst7] Yot Wtk SEUEE, ()5 E), AR (RTlE
Z =1

PAE, D), 9ERAE Y, AT(RE &
E

A2 A AP
1) Aol ¥=(Cake batter) ¥ = Ho]=1e] A%

27 ~E ¥l H(Locust bean gum)S HA7}ste] A %3 gL =Ao] 9]
7 Az e dRAd A3aE v o ® Table 13 o] wigtatglom
AxEQL Fig. 20 vrEbA wheh

E2AZE W A4S HUtek feAola AxE T 2ALE W He

A7rEe AQe7) Sske] AL o] BERILE DA A3t 0.5% VT
B wALE W @ A 2AZE W @ Al WE A Al

Wb w9 sokom 3% 23] EALE W 3 HUbe BT VISR 5
Aol A wugk FrE yeifo] =AXLE Rl Ho] UM Wb S
1oz 2709 kel Wil 24z 1%, 2%E 3 7FsSl

Az "HHe wk57] (HK-201, Vertical mixer, USA)el d83 HEE
Wil 37 Edete] AREe vy, @S 3-43o] virol YoM b
3w ste] Wy e} dzko] #elH A ‘&%E% & 5, AT R 5 ¢

a 30%3F AlojTo] eSSt AR HIMEE JPHAl &3§tete] Wk

—

of

_‘l‘l_



(batter)S A stF o, A A~E ¥l FH(Locust bean gum)S <(80°C)
of &afste] EspFE= TE F A 2HAR ARSI,

S EAola ¥k 250 g5 Hlo|Z E (Z 180 mm x Y o] 76 mm, -
=o] 50 mmeoll ¥o 175°CE d<E¥ dlAZ2+F(Hspo-1004, Deck oven
machinery, Korea)oll4 45%&3t & ts A= (25 £ 1°0)0llA 2413 &
b AR %, Eolddl wo] Yol Alg® ARRslon, & 3}3H4
A} E2 Ex g 3= E/Hﬁ/\].a’ N)\]o].o:h;}

=

Jim

n{u

Table 1. The formula of a pound cake with different viscosity

controlling agent

Samples?
Ingredients(g)
control VC-1 VC-2

Cake flour 100 95 90
Sugar 80 80 80
Egg 80 80 80
Butter 80 80 80
Water 2 0 0
Viscosity controlling agent(mL) 0 { 5

(Locust bean gum)

Y Control : locust bean gum 0 mL
VC-1 : locust bean gum 1 mL

VC-2 : locust bean gum 2 mL

_‘|2_



Weighing ingredients

4

Mix butter, sugar

@ &3 Mixing for 3 min at speed 2

Add eggs

@ {3 | Mixing for 5 min at speed 2

Add water

@ {3 | Mixing for 30 sec at speed 1

Add flour,

locust bean gum

@ = Mixing for 1 min at speed 1

Panning

(250g per pan)

4

Baking(175°C, 45min)

{

Cooling 2 hour at room

temperature

Fig. 2. Process for manufacture of Pound Cake added with Locust

bean gum
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2A2E QAo HAUFS dYdte] Alx3 sg=Aelae pH Wt
= Hk5 5 g& Hotel /T 50 mLE 7t # A skgk o A
o4 1#%F vortexing 3t A NS 3,000 rpmol A 3083+
?](Mega 21R, Hanil Science Industrial, Seoul, Korea)dlo] A5
pH meter(HM-21P, TOADKK, Japan)Z A}-&3lo] 33] Wh&Eslo] =4
o I Hgy EERAE HERAUH

[

o

_1%
¥ o o>

==

4 o

],

off

W) desslela wEe frge

EALE W o HIVES gylste] Az Aola W= FEgH
2 54 7](Moisture analyzer, MS-70, A&D Co., Tokyo, Japan)#=
S48 3L, AOAC W& Wyste] S48 THAOAC, 1995).

) sheEAela wEe Ax

2ZAXE N Ao HVMEE dElste] Axd Aola wkso] HL(cP)+
W= 50 mLE ZFoEd FHel wol A (25 = 1°C)ollA HEA
(LVDV-1 Prime Viscometer, Brookfeild, USA)Z ®¥I=9] A& }
STt

Jle
ol

g

_14_



3) shesAol A BeH 4 54
) sheEslelae) Ru), F3, ve

2AZE W 19 WAFS delstel A£G ReeAo)Ae] Fv)(mL)
+ AACCH(1983)0f u}z} %Z}X]Eﬂr (Pyler, 1979)o.2 w-=Ao]l=A 47)

2 247t 33 AT ¢S e P ow Jgude. b4 gesdola
7 Bold & Qe AAE wE DH% of 7o F&AE A1 1 FEES
A &4 FHE AT §F, A Al seEAAE Y,
e F FAE AR v, ACAE A Rt @ F4e] §
0 ZAQEAT FFS T Ug AR(25 £ 10N 24 T 97
A7l & ARA 2 (EK-410i, A&D, Seoul, Korea)Z o] &3te] =43},
H|-8-4 (specific loaf volume) o] 2]o] ol ¢A|EF2] FuE <A

79 THo 2 Yo 2aESEA tH(Campbell et al. 1979).

Hl&4 (mL/g) = x 100

glato] A zd Fo]A HrEe] 48 (%)
oz ALkste] Yel AT

NS g (%) = x 100



<)

Tl 557

@_

Age gelstel Az

=]
“

o= 33

-
QLN

o] Fgow 1

(Summu, Sahin, Sevimli, 2005).

x 100

ﬂmo
Nfo
o)
N

jant

Ve gyt A=

=]
-

152] (3,000 rpm, 10

A
f

Fol 3087F wyk & ¢

7}E

=
=

U 79 20 mL

T
O

2ol
.zrl
el

il

ot

x 100
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A7

&
o
Mo
[
2
2
W
lo

2A2E Rl A Wrbgs deste] Alxd sl 23t
(texture)fi Texture Analyzer(TA-XT2, Stable Microsystem. LTD., UK)
2 33 ¥ SASAY. geeAolAE 7t2 3 em, A= 3 am, =] 3
e ‘?J‘%}iﬂi Aetel A 27 3 cme] plungers °]&3ktt. v =7 0]
Ao 2244 54 ol syl FAE o v Hdlo] 95 TPAR 574
stglom, SAHZAE pre-test speede= 10.0 mm/sec, contact forcee
5.0 g, test speedi= 1.0 mm/sec, 183l post test speed+= 1.0 mm/sec?]
FHow 33 o} FAst] Hdd ZFE A FA HSE S

Table 2. Operating condition for texture profile analysis

Classification Condition pretest speed

pretest speed 10.0 mm/sec

test speed 1.0 mm/sec

posttest speed 1.0 mm/sec

probe P10 (10 mm DIA cylinder aluminium)
sample area 3.0 mm’

contact force 50 g

theshold 200 g

distance 10.0 mm

strain deformation 90.0%
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Student's t—test @ LYu]x] F4FEA(One way—ANOVA)o.2 A3}
QAL A= BFEALT T4 xfo] Alo]l9] correlation coefficient™ T
|IAEA S F8l AbEsilth dehuiA FAHEA o] Fod AAde |°
79 s HA (Duncan's multiple range test) 2, F A5 F9] F2oA
AL t—7 7 (Student's t—test) O.& A= A EA ol =

SPSS(Statistical Package for Social Science, ver 18.0, SPSS Inc,. IL,
USA) Z2a9le Algetgon, B8 7te] Anvlt wedds e
(Simple Linear Regression Analysis)= %3 Pearson’s correlation

coefficient= YERH AT
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1) ®Wk=9] pH

Aela W59 pHE Aelad F3, A3 #A7E Aii(Ash &
Colmey, 1973), 7Ale]=¢] ZA Ao G Wt x| §)
(o]l ¢, 2002). 2AHAZ2E Wl Z(Locust bean gum)<= H7}sle] #| =
g gpeAola Rb=e] pHE FA3 A3 Table 3914 R wpel
=3

) 2T (Control)e] pH7F 4.65% YEIWYS W, 2AXE ¥ A& 1 mL
A7F Al 4.65, EAXZE W A 2 mL F7F A 4.659 ¢S HATH o]
Avte] mEw, ZAXE H 7S 1 mL £+ 2 mLe o Hrlstelxz bb
=] pHE tx79F Fo41 2te]l& Hol#| sttt

olglg A= EAXE Rl A FH7F feAela w5e pH 54 A
e} wpRAA R B AT AMEE ZAAE H A A9 pHYF 2A~
E Nl A 77 se=Aolae] pHet AT wEolet AtsEn. o]+
o]l (2007) Fo AFeA ZEn Fs HIRSE Aol A9 #ZE
| o] HTbell #AIQlel A dA g pH7F YEh= AT Ut
F738 (2010) 9 ATolAe mF HrbES gElste Axg =
Alolae] wZF H7peFel] w w4 Folxl ot frolA Aol UrERA
grob & AT At fFAE kS YErdch

o
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d
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Table 3. pH of pound cake batter with different amounts of

viscosity controlling agent

Control” VC-1 VC-2 F value

pH 4.65J_r0.472) 4.65+0.37 4.65+0.51 0

Y Control : locust bean gum O mL
VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL

Y Meant S.D. (n=3)

¥ Different letters in a row denote values that were significantly different.

50
4.5
4.0
35
3.0
25
2.0
1.5
1.0
0.5
0.0

0 mL 1 mL 2 mL

Fig. 3. pH of pound cake batter with different amounts of viscosity

controlling agent

Y Control : locust bean gum 0 mL
VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL

? Meant S.D. (n=3)

¥ Different letters in a row denote values that were significantly different.
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Table 4. Moisture content of pound cake batters with different

amounts of viscosity controlling agent

Control VC-1 VC-2 F value
Moisture 2
contents 32.33+1.06 33.45+1.11 33.51+£1.04 1.157
Y Control : locust bean gum 0 mL

VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL
Y Meant S.D. (n=3)

¥ Different letters in a row denote values that were significantly different.

40
35
30
25
20
15
10

. Moisture contents

0mL 1 mL 2 mL

Fig. 4. Moisture content of pound cake batters with different
amounts of viscosity controlling agent
Y Control : locust bean gum 0 mL
VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL
2 Meanz S.D. (n=3)

% Different letters in a row denote values that were significantly different.
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Table 5. Viscosity of pound cake batter with different amounts of

viscosity controlling agent

Control’’ VC-1 VC-2 F value

)3)

Viscosity(cP) 8532.2i259.4az 4589.9i303.1b 1958.4+312.8" 383.352

Y Control : locust bean gum 0 mL
VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL

Y Meant S.D. (n=3)

¥ 2¢ Means within a row by different superscript are significantly different at

5% significance level by Duncan’s multiple range test.

10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

. Viscosity(cp)

0 mL 1 mL 2 mL

Fig. 5. Viscosity of pound cake batter with different amounts of
viscosity controlling agent

Y Control : locust bean gum 0 mL
VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL

? Meant S.D. (n=3)

3) a-c

Means within a row by different superscript are significantly different at

5% significance level by Duncan’s multiple range test.
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Aolze] 3 (volume):= F7]e] 41, 2T % WrAF vl
Bol wE A4 44 % FE Foe] AR FHe] o8] dF Wit
(AN, 2005). Aclze] EA 4o Fod 22 Fo il HAo
B8 27 SlaAE 7] BAeIM e Aelas Assl Hiel 3w

TEe Aol FaeTHeld, £W, 2010). FEA ]I HI],
=43 A3 Table 63 o) Ad 21 2AXE ¥ A
& =AolAe] H3 = d)Z&2F(Control) 7} 1,274.33%2 Al
ERtar, 2A2E Wl 4 rhge] Sbdes sl ad] Fuk &
7F8ke] 1 mL 7} A 1,302.20, EA2E W1 A 2 mL H7} Al 1,472.43
2 ARl AolE ﬁ_oﬂﬂr(p<0.05). olgldt Ayt ZA2E W 3o A

Zbgol S S A mr) stopA wksle] ZIEPA o] Sl whel §

A7 EEAClA Aol mu
5 FoHeR Ko7t F74s Advs Bt
of AFeME AT FHIbFo] FUHshe] weE Hu
23S By
o)A FF(weight)> thx7(Control) 7} 501.112 A Yebkar,
2E Rl 3 Vel SUbEsE Adtel 1 mL H7F7F 500.94,
2A2E ¥ 7 2 mL H7}77F 500.88% 7ol FrtE4E aste
ARE Bloh {FoH1 Apol= YERNA] Fokt). o]

=

= AA& (2013)
5o HEA FFAS He gesAleld Aol BEA FEHdo] F
Vs FEFo] st 2 Aol AR A9E Bl
71]0139] H]%—?(Spemﬁc volume)-& HH=o] %‘Q H 3719 &3



o, 2A2E W A 1 mL 7 A 26002 YEgGon, ZAHAE Wl H
2 mL A7k A= 2,949 FAE BRYozN A8 o] fojHom F
Ve A3E YJeEhA o (p<0.05), ol#d Ay Ryt gz trc
ARF7F =37 Wl Aoz wEn)

o= AEA (2015)9] AFAFFE BT WA A LA

Lo
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Table 6. Volume(mL), Weight(g) and Specific volume(cc/g) of pound

cake with different amounts of viscosity controlling agent

Control VC—1 VC-2 F value

Volume(mL)  1,274.33459.60° 1,302.20+54.87" 1,472.43+56.40°  10.762

Weight(g) 501.1140.20 500.94+0.61 500.88+0.44  0.216
Specific 2544012 " 2.6040.11° 2.94+0.11° 10.850
volume(cc/g)
Y Control : locust bean gum 0 mL

VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL
2 Mean* S.D. (n=3)
9 b Means within a row by different superscript are significantly different at

5% significance level by Duncan’s multiple range test.

1600
1400
1200
1000
800
600
400
200

[l Volume(mL)

0mL 1 mL 2 mL

Fig. 6. Volume(mL) of pound cake with different amounts of
viscosity controlling agent

Y Control : locust bean gum 0 mL
VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL

? Meant S.D. (n=3)

¥ 2 Means within a row by different superscript are significantly different at

5% significance level by Duncan’s multiple range test.
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600

500

400

300

200

100

0 mL 1 mL 2 mL

Fig. 7. Weight(g) of pound cake with different amounts of viscosity
controlling agent

Y Control : locust bean gum 0 mL
VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL

2 Meanz S.D. (n=3)

3

) 25 Means within a row by different superscript are significantly different at

5% significance level by Duncan’s multiple range test.
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35
3.0
2.5
2.0
. Specific volume(cc/g)
1.0
0.5

0.0
0 mL 1 mL 2 mL

Fig. 8. Specific volume(cc/g) of pound cake with different amounts

of viscosity controlling agent

Y Control : locust bean gum 0 mL
VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL

? Meant S.D. (n=3)

3) a-b

Means within a row by different superscript are significantly different at

5% significance level by Duncan’s multiple range test.
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Table 7. Batter yield of pound cake with different amounts of

viscosity controlling agent

Control’ VC-1 VC-2 F value
Batter yield 123.89+1 .892)3) 124.24+2.11 124.50+2.14 0.067
Y Control : locust bean gum 0 mL

VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL
Y Meant S.D. (n=3)

¥ Different letters in a row denote values that were significantly different.

140
120
100
80
60 . Batter yield

40
20

0mL 1 mL 2 mL

Fig. 9. Batter yield of pound cake with different amounts of
viscosity controlling agent

Y Control : locust bean gum 0 mL
VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL

2 Meanz S.D. (n=3)

¥ Different letters in a row denote values that were significantly different.
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Table 8. Baking loss of pound cake with different amounts of

viscosity controlling agent

Control’ VC-1 VC-2 F value
Baking loss 20.09i1.112)3) 20.18+1.29 20.24+1.17 0.012
Y Control : locust bean gum 0 mL

VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL
Y Meant S.D. (n=3)

¥ Different letters in a row denote values that were significantly different.

25

20

. Baking loss

o1

Control VC-1 VC-2

Fig. 10. Baking loss of pound cake with different amounts of

viscosity controlling agent

Y Control : locust bean gum 0 mL
VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL

? Meant S.D. (n=3)

¥ Different letters in a row denote values that were significantly different.
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4) dpeEAolAe] FiE BHiY

Aola 2] = (Moisture retention)= Alo]79] & HF=, A&
A R g Fadt Adxte]lH (e, 1994), Wkl %o XA
A AL Bee W59 g3 R0 HF Fu7p LopxA drh(d
9], 1999).

ggeAelae FF Bages AT A= Table 99 ot 3
AlelA 9] Wz (Control)= 55.36¢] & UEla, ZAXE W
1 mL #H7Fe A9E= 5814, 2AXE Wl 7H 2 mLE Hrpsk A
59.879] & HT =, EAZE W AS HME ge=Aolad
HAgHe 2A2E J 9] Hrtgo] S718S FofAon EoiAes 2
=2 B ATHp<0.05). ol o3l (2014)2] muE] B H7F gL=Ao]
3 AFolA wue B HUbel BESE FUtete] muERE 8% #
7V7F 27.93% % 7HE okt o] 91t (2013) 59 EFMg s Ao}
& g Aolae] AFeA & TEAelae] FEdEe gETUt
27.9%= 71 woka, SFdE 8 H7E 31.8~33.7%= e b
ZFHT 24 e B Aot fAReE S Bl

e H

i
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Table 9. Moisture retention of pound cake with different amounts

of viscosity controlling agent

Control VC-1 VC-2 F value
Moisture a 2)3) b c
) 55.36+£3.16 58.14+4.01 59.87+3.87 1.115
retention
Y Control : locust bean gum 0 mL

VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL
Y Meant S.D. (n=3)
¥ 2¢ Means within a row by different superscript are significantly different at

5% significance level by Duncan’s multiple range test.

70
60
50
40
30 . Moisture retention
20
10

0 mL 1T mL 2 mL

Fig. 11. Moisture retention of pound cake with different amounts

of viscosity controlling agent

Y Control : locust bean gum 0 mL
VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL

2 Meant S.D. (n=3)

3)

4¢ Means within a row by different superscript are significantly different at

5% significance level by Duncan’s multiple range test.
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5) sheEA0lAY 247

o A‘@id 3] 3 gk
S " ‘CE}(Lu et al. 2010).
gg=Aolae FAS =AH3 A= Table 103 #Eth 2AAE

W AS H7Ket g=Aolae] X (hardness)E  WHET(Control)7¢
358.82% 7} =A YyElwtar, #H7lgo]l F71ekS 350.46~347.65% 7

BEs Bou fFoHQl Aol vEhA Fith ol kAw|

o WY tAe BEs HrRgE Aelae] ATl A
(hardness) 7} Wzl HIS|A woplont o]zl Aol A=HA &
of & Aot AR AaE yERllth €= 4Y(springiness) a7t
0.98% SHAl vbebtar, Hzbgel S/bRES 0.99~1.022 FolHe Fvt
oo &S BItHp<0.05). ol2fd A= BAXRE W o HIbo
S7hEl wel HEs velAal RulE Frbstel © ¥ 4d(springiness)©]
S7hete Ao AlmEnh ol o]t (2013) o EFHIY BEE A
7he 2 Aol AFtelA bzt EFule B H7H ¢
FolgowA AR 7o oAl Apol7b yEon mekA Aot
AR AE AU & H(cohesiveness)> HET7F 0.322 UERR S
o, H7peFe]l F7hgel whet Zh7b 0.31, 0.312 Apolzh YERA] gkt
374 (chewiness) Wx77F 112.842 YElRtow, H7lsko] F74gh
whe} 107.35, 103.53% #Astlovt o2l zpol= UEREA]l ekt
ol o4& (2015) T AW BE 7 F=AelAe] ATolA
Addy 2T Hrbke] S7F s JIAdS 0.82~0.45% sk A
e veReh Aad (2012)9 obatellE] i Hubwde] F4 54
Aol A opatele] £ HIbgo]l SUMESE AAALLS Haste] 2 o

T FALSE BGS vhebd

HJ
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Table 10. Texture profile analysis of pound cake with different

amounts of viscosity controlling agent

Control" VC-1 VC-2 F value
hardness ~ 358.82+28.24°  350.46+35.01  347.65+40.48 0.083
springiness ~ 0.98+0.01° " 0.99+0.02" 1.0240.01" 6.500
cohesiveness 0.32£0.01 0.31+0.02 0.31£0.01 0.500
chewiness 112.84+18.43  107.35+35.78  103.53+36.18 0.067
Y Control : locust bean gum 0 mL

VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL
Y Meant S.D. (n=3)
9 a5 Means within a row by different superscript are significantly different at

5% significance level by Duncan’s multiple range test.
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200
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100
50

[ hardness
. chewiness

0 mL 1T mL 2 mL

Fig. 12. Texture(hardness, chewiness) profile analysis of pound
cake with different amounts of viscosity controlling agent
Y Control : locust bean gum 0 mL
VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL
2 Mean+ S.D. (n=3)
9 2 Means within a row by different superscript are significantly different at

5% significance level by Duncan’s multiple range test.
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1.0

0.8

0.6

. springiness

04 . cohesiveness

0.2

0.0
0mL 1T mL 2 mL

Fig. 13. Texture(springiness, cohesiveness) profile analysis of pound
cake with different amounts of viscosity controlling agent

Y Control : locust bean gum 0 mL
VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL
2 Meanz S.D. (n=3)
¥ a5 Means within a row by different superscript are significantly different at

5% significance level by Duncan’s multiple range test.
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Aolzel Fae £e ¥, Fdstn AT 24, FPo £ B
ek, pmele E7, gelAe & =ud FuE b o FAo
$-getebar etk (Mizukoshi, 1983). 2AXAE Hl Heo] H7IHE &8s}

5t g = o]39 2T (appearance), Htaste), & 7H(texture), A

A Al 48X (overall acceptability)®] 47] dHOZ o] EAxol&
A A¥b= Table 117 2t

2] appearance) ZAHXZE Hl Hol| H7lE A &2 2 (Control)

7} 4322 JPE WA HrkEen, 2A2E W 7 2 mL 77t 4.61

2 Mg w2 AR HEEd drteadn. ol EAZE W Ho H7t

Fol TEFE v ol a, Bu7L AAE Ay A= AFS

THtaste) W Z(Control)”7} 4.59=2 7} & ZHow Yelwhil,
A2E H A H7bE S7F 5 A4 Z7HEA ol 2EALE R A
o] 7ol F7kgtel wet Hiw stolx il Fujs FologA R
wol S7HH] A H7hE Aom AlmEUh

A7 texture)S 1 mL FA7F7F 4.692 74 =& 7|5 =2E ey
o2 2 mL #H7FF 4.68, 18]al 2= (Control) 4.54 -0 2 L}E}
prasd

AA Al 8% (overall acceptability)®= 2 mL H7}+7F 4.56% 714
A WEbstaL, 1 mL A7k 4.55019, tE7(Control)+= 4.51% e
=3

ol de] AE T B uf 2AXE R A AU T
7P w2 2 ml A7brel s ert ea, Bt AAAR]D FEReA THE
oo, EALE Wl 3 HIbEo] HAESE U|ske solxla, gk
T(Control)9} 1 mL A7} 28] 2 mL A7 A8 Tole 9,

o Az, AAARD Rl Fol ARl AfolE YERA gk



Table 11. Sensory analysis of pound cake with different amounts

of viscosity controlling agent

1)
Control

VC-1 VC-2 F value
)3)
appearance  4.3240.32 4.60+0.49 4.61+0.42 0.457
taste 4.59+0.44 4.61+0.39 4.65+0.71 0.024
texture 4.54+0.63 4.69+0.39 4.68+0.59 0.116
I
overalt 4.51+0.44 4.55+0.34 4.56+0.44 0.013
acceptability
Y Control : locust bean gum 0 mL

VC-1 : locust bean gum 1 mL
VC-2 : locust bean gum 2 mL
Y Meant S.D. (n=3)

¥ Different letters in a row denote values that were

_4"_

significantly different.
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. appearance

. taste
. texture

. overall acceptability

Fig. 14. Sensory analysis of pound cake with different amounts

of viscosity controlling agent
Y Control : locust bean gum O mL
VC-1 : locust bean gum 1 mL

VC-2 : locust bean gum 2 mL
2 Meanz S.D. (n=3)

¥ Different letters in a row denote values that were significantly different.
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Table 12. The correlation coefficient between the viscosity and the

characteristic value of the pound cake

Characteristics correlation coefficient
specific volume(cc/g) -0.878"
moisture retention -0.999""
hardness 0.986"""
springiness -0.922***
cohesiveness 0.917""
chewiness 0.999"""
appearance 0.929°
taste -0.953***
texture ~0.173
overall acceptability ~0.976™""

Means significant at *p<0.05 and **p<0.01 and ***p<0.001
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o

ANaE FgrAola W=o] ZAXE ® A(Locust bean gum)<
F(80C)ol st ¥3HEZ WHE F 0 mL, 1 mL, 2 mLE %718}
of A% ZEAR ARSI, = w5 By 318 54, =
&, w7l £4E, 78 1Y, 247

d = pHE %7 (Control)9 pH7}

1 mL #7F7F 4.65, EAXE ¥ A
2 mL H7F17F 4.659 =5 B o] Ao wE2d, 2AXAE W 7
1 mL =% 2 mLE 9 #H7P8l® Aloja w59 pHE F942 Aol&
Ve A ekkth. &3t (moisture content)& WZ77F 32.33% LE}
wal, =AXLE W 1 mL F7F7F 33.45, 2 mL F7F7F 33.51% A
2b wolH ot oAl Apoli= YERUA] @9kt HE(viscosity) & E
T7} 8532.2% 7P =gta, 2AAE R 1 mL H7FF 4589.9% o
oldom, 2 mL H7FT7} 1958.4% 7b¢ we AiES ehylon, =
A2E ¥ 3 Aol S7hstel met Ars fro)dow Ashe A
S BT

grAolzel EHH F2 5 T FI(volume)w WERT7F
1,274.33%2 A Yelga, 2A2E W 7 H7lgko] e gl =
o]79] Bu% Z7}ste] 1 mL HA7F Al 1,302.20 183 2 mL A7} A
1,472,432 #9231 zto]E& B AT FH(weight)> tix7-7} 501.11%
A vEbeal, 2A2E R H7bo] SUFERSE A4St 1 omL A

7F7F 500.94, EA2~E ¥4 2 mL H7F-7F 500.882 #H7}sko] Z7st
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TE fashks AEFE Bloy oAl Aol figlnh. w84 (specific
volume)2 WE17)F 2542 YERGS w, 2AXE W 1 1 mL #H7F A
2.6002 Fo4 Apol= Holx] tomn BAAE ¥l H 2 mL H7kg
B 2949 FAE HYowmN Alm ke fFoF S AolE HIh
ojelgh Ad= AP Furt xR 537 Wi Ae® AlRd
o} w59 S&(batter yield)> 79 F&0] 123.89% LEROH,
Z2A2E 9 A 1 mL A7} A 124.24, 2AZE ¥ 7AS 2 mL H7F A
124502 Ui FolAE AIAS Bou FoF ztole= YEhgA ek
t}. 7] &4 (baking loss)S WET7} 20.099 F22 veblal, 27
Z~E ®¥ A& 1 mL #7249 20.18, EAAE ¥ A 2 mLE #A7s
B¢ 20.249 #E B F, 2AZ2E W AS AU ge=AelA9]
SAEE ZAZE W Ao Ut SRS FobAu dixT¢

= YeghiA = Edrh. 5 B2 (moisture retention)S &7}
12 Webdlal, 2725 91 3 1 mL #7748 49 58.14, =

A2E W 7 2 mL #7138 49 59.879 #FHS BT =F ZAXE W
AL H7be gREAA T8 HAgEe ZAXE W o ko]

7RSS BobA dETS £149 AolE UehhAE 2tk 24

sl

4 E=A dEbsa, M7bge]l S7HE S 350.46~347.65% FhAstE A
< Heloy FoAQl Aol= YehyA] &dth. A (springiness)
2771 0.98= YAl vEbskal, HbeFe]l S7F R 0.99~1.022 frold o
2 57 }?5‘}7‘3 A3S Bt SR H(cohesiveness)S hhET7F 0.322 1}
Bt ow, Hriko]l Frhskel wel 242k 0.31, 0.31% Apol7k vrehbA] &

At} W34 (chewiness) ZT7F 112.842 YEbskow HAvpeke] Z7}
Ghel w}a‘r 7+7} 107.35, 103.532 7FAstgou fo)d9l #ol= vrel}

&= 71] o]39] 7| % FHAMsensory analysis)old 9% 7]=

)
9] ¥ (appearance) ZA2E Wl 7 2 mL A7 4612 7FF =4
Bl 1 mL H7FE 4.60, X2 4.32 £02 n|n|dk zlo]:=
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o} FolAel Aol HolA] odt) Htaste)> ZALE Wl 7 2 mL
H7b7F 4652 ¥ 7I3=E YERWla, 1 mL 37 4613 T
4.59 ztoll oAl Apol= yEbuA eokvh. A FH(texture)> 1 mL H7F
T7F 4692 7HE ¥& 7|5 E YEWla, a2t e® 2 mL 4.68, Wx
T 454 F£o = Yeyth AAAQ & %(overall acceptability)= 2
mL H7}7F 4.56% 7F =4 Yebwal, 1 mL 4.55, & 4512
ERstth. o] A3E TS B ul 2A2E W H HI FolA HTt
ol 7HE #B2 2 mL A7 71E R0 old, g, AAAQ 7S e A
7Hd mokon, BALE W 3 HUbo] A E V|ske stobxla,
Z7¢ 1 mL 7+ 223l 2 mL 37 A8 gl 9w, o A
 AAARJ FE A F A Aol E YERA 34T
Ao HsEAAL F4 o] Atole] A (correlation coefficient)
oA Mol EA el gk H/MEE 4 =(r=0.986), 34 (r=0.917),
‘436‘“( =0.999)2 ==& Ao AHABAE Zom {FoH AolE e
= + 71A1A 544 texture 54 F
’5}‘/}3’“1 XSFJP voldas ARk dolxE AIE HAY e
(r=-0.922), F& EHF9(r=-0.999), &#+(r=-0.929), ZH(r=-0.953)
aga AAFR] FEE(r=-0.976)F 2 Fo FAAAE YER S &
&

oAl Apols BIth HIEA(r=-0.878) ZA2E W Ho| FHItwkol
A

~|

Z71gol weh Ro) ARRAE 2om fol43 2ol e,
ool A werAeld Az AA HEEG Sopus] 9 2
2E W e WS st Axw sesdelas e e 5

KeN
=
49 EA SHY wERAE ANt 2AXE W el @rieol

7S 0 mL~2 mL= 34
sttt mEba ZAZE W

e E AT 2ARE W A
o, oy FHNA AFE

>
o2,
o
o
>
Mo
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ABSTRACT

The Effect of Viscosity of Batter on the
Physical Properties of Pound Cake

Yu, Young—Seok

Major in Food Service Management

Dept. of Hotel, Tourism and

Restaurant Management

The Graduate School of Business

Administration

Hansung University

In this study, the quality of pound cake with different amount of
viscosity controlling agent was investigated. The purpose of this
study i1s to provide basic experimental data for the development of
pound cake by studying viscosity of batter which can show optimum
quality characteristics.

Samples were prepared by adding 0 mL, 1 mL, and 2 mL of locust
bean gum to the pound cake dough and used it as a viscosity
modifier. The investment consist of physicochemical quality

characteristics of the pound cake, batter yield, baking loss ratio,
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moisture retention, texture, preference test and correlation coefficient.

Among the physicochemical properties of the pound dough, pH
were 4.65, respectively, with no significant difference. The moisture
content was 32.33~33.51, which increased gradually as the amount of
locust bean gum increased, but there was no significant difference.
The viscosity was 8532.2cP~1958.4cP, which decreased significantly
with increasing the amount of locust bean gum. One of the physical
properties of the pound cake, volume showed a significant difference
of 1,274.33~1,472.43, and the weight was 501.11~500.88. The
specific volume showed a value of 2.54~2.94, showing a significant
difference between the samples. The batter yield tended to increase
123.89~124.50, but no significant difference was observed. Baking
loss was 20.09~20.24 and water retention was 55.36~59.87. The
springiness of the texture was significantly increased from 0.98 to
1.02. The hardness was 358.82~347.65, the cohesiveness was
0.32~0.31 and the chewiness was 112.84~103.53, but there was no
significant difference. The score of 9—point preference test for the
pound cake was 4.61~4.32, the taste was 4.65~4.59, the texture
4.69~4.54, and the overall acceptability was 4.56~4.51, indicating a
tendency to decrease but no significant difference. In the correlation
coefficient between viscosity and characteristic value, hardness,
cohesiveness and chewiness have a high positive correlation, a high
negative correlation with resilience, moisture retention, appearance,
taste and overall acceptability, and the specific volume have a

negative correlation which showed significant differences.

[KEY WORDS] Viscosity of Batter, Locust bean gum, Pound Cake,

Quality Characteristics, Sensory analysis, Preference test

_57_



