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2 GO ojFe] o84 d HIAE kA7) 3, HEHS] ST Ao|Hd] AR
BeJa}y] 9Jate], o]Fe] AfEEas EAARS RS Avtel HOT Ao]AS A2 T A%
s TA EAS BAGIGITE AU o 2 Ao 3 w0 pH, ukEe] H]E WEe] A o]
9] FoF 9 Ky F7] £ Ao|Ze] AL Ao 2H7 BN}, 6FH 7Mr E NED

AF7E ool viAE g3 5 Al oF 2 A s Alola w54 pHE dix
T A Aol & HERRA] %9}234, Ao 27| v 740]% u/w\ﬁr 747}‘3*01 sy
T H=9] 7“‘:7} <7ksh= &

o #57] &4 G AR T E w7EAEo] B UrF/} E]r Aol *“34«] e A
T2t EHZ?L‘”W 74017} e A eggkor, Aol i) M A3 g R A%
(vellowness, b value)7} oFF 54kout o] 41 2tol= vehtA] @4git). o= Alo|ae] &
(springness), 5343 (cohesiveness), 231/ (chewiness) tha7-2F AT Alolel zfo]7} YER}A]
gokty. WA A BE SA oA dixret AT Afeldl Atol7F HSHA BTk S,
9] ¥H(appearance), F(flavor), A(color) B FA 7 texture) oA1= tize7-eF A9 Afolel] ZFo]7} 31

Atk 2 A= ofF FE L9 &vto] v dshy] wiEell SHtaste) FEFOIAM g e

%

s 594 g53191a, AAHA 8% (overall acceptability) &= R4tk el v)x]= @79
A dxge A R Aolas AF aFer 99 Aae vehA] gtk ey
olF F& o] b vl AolaE AHT ARl AdVIte] Tkt ofF & £
ol 7K dio] AAHAT
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AT FH Aeusie ngddon A4 dle o 2=
o Aol RAA FA wEH A 53] FeyFo Az
A} 2R FH, 2Ed 2 $FNFI AT AT 2FIT 9%
HAR A8 ARAEIE osEm Yool EE el A G Aol A
FWE ARFAI 3 Fel hFk Aol oA wdAFI} FAGA F
AN AR REAFCIY V5 AES 2o AR gE By =
Z7heta ok
58 AEAQ g gdg FAM0] AT uA Wit Ao A 4]
b ks k). e A EgeA FouA V5 SUe Aies
A A AAY AEY AT EA Srhehe FA0H, 7154 AR AFE o
&3 Fu Agd dF 7t RaHdq Az AZAE] A He=
Agor] AutAFE ofye} W R Ao AR A% o 9= ofrih). W}
AclAg ol &al f 83 AR FFetaA st B A7 HA7164 &
A Arhetel 71549 SUe BAEY) 9§ G4 A7k HHE L 9
e d ATES WD, £/, TulskEn, Wis), SR AL}, FE10),

1) Kim NY. (2011). Quality characteristics of pound cakes added with perilla leaves (Perilla
frutescens var. japonica HARA) powder. J Korean Soc Sci Nutr. 40(2), pp.267—273.
2) Kin KH, Lee JO, Park SH, Yook HS. (2009). Quality characterisics of pound cakes
containing various levels of aged garlic during storage. J East Asian Soc Dietary Life.
19(2), pp.238—246.

3) AE, e (2005). EEENE UK e EAolae] A5, Rlemxe]ded]
Ay 21, pp.669—676.

4) bgm], F9A. (1999). M| TAlet 7}9-5 H7tgk Alolae] i3] 3 354 &
4y REAEddets Ay 28, pp.534-541.

5) A1edell. (2003). ¥ S H7KsE A=9- golof Ao|Ae] FAEA. kA &8s, |
35, pp.871—876.

6) ol&l< 9 221 (2001). 37} A7 58] © Awe] FAEA vA= 9 kA
EoJoFsls|x]; | 14, pp.339—345.

7) A 9 291 (2002). SH7HRE A7EeR AW FAEA. RAEAEEA, | 34,
pp.232—247.

8) Hrg d 9 2%1. (2008). L7t HHES HUMg EA | FHEA. oA EA
E38+3)#]; | 15, pp.662—668.
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o] F7}e] WA= 7s FoR Ao A= AEe Ve HATE A
FU2HE A, v, to]olE F15 AR ES A4F AAAE F
°of qFom AojxAdy HAHE A dF AFolH 7 A Fo #
Aol JFHa Jdon 7eAdd de Ao FAE dubdFed
ofyet W, Alo]AF oA % o &= of]T}i6)

a3ty gEAc AR oy 7] A 75 AAELS HUbe g AT
Eo]l HuH el AYPAFES Aund ANl BES e v
TEA oA} ~EA Aol FAEA, S HE IS o] FAE
4, AR E H7He e=Aelae FAEA, FAEE Az 3=
o]79] FAEA Fol B3 AT 5 AWEofdME st BIS o] &3
A= H (53] 03014910)0] 53& 5t on, ofFE o] 7HA L A=
o] dAfdstel] art S-S e, of ok 11 FA Edo] At
FAEYAE AN L, AFAAE BE Z83 AASH AHAS 5

9) AEg, . (2005). B2HE 7R v Aol ae] A5, RlmzddeslA, ,

10) 773 ¢ 52 (2009). ¥& (Fruit of Prunus serrulata L var. spontanea Max. wils.) &2
< H7kek sEAolA] A T FE A, A Ed $eE ) |, 38, pp.926—934.

11) HRIE. (2008). @5ukrdlE H7beh ghe-& Alo|Aof 2EA] Aloja9] FHEA. =2
AgE3lels|x); | 23, pp.748—754.

12) A%< 9] 421 (2007). sZe)7}h s H7kek 294 Alo|a¢] FHEA. RB=25A4%
1-53+3]#]; |, 14, pp.281—287.

13) A& 9] 291, (2000). HU7HFE o]&3k AMAAY A FebAEddatets)), | 29,
pp.241-247.

14) Park ID. (2008). Effect of Cucurbita maxima duchesne puree on quality characteristics
of pound and sponge cake. Korean J Food Culture. 23(6), pp.748—754.

15) Muller—Lissner SA. (1999). Classification pharmacology and side effects of common
laxatives. Ital J Gastroenterol. 31, pp.234—237.

16) QFAw|, F<34. (1999). W93} tA|ut 71-E H71et Alola9] Evlskets] 2 4 5A.

el 2| g F283]#), |, 28, pp.534—541.

17) YR, o] &AL (2004). 71554 wWlolAE] AlF<] oA e)e} Al aQlof &gt A- The

Korean Journal of Culinary Research. 10(2), pp.1—15.
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A2 g AT ol2H w7

Aol A Aol Rsd ARpARE T shutelth ® & gAve] SEoR

gt ArEel SAEJL R sp7} o] FoARA L 4] E7E HEE8] SkekaL 9

TEEA 0] A= HE Al A sh ool A wEoj) RtEE o R s
YW S ALL319 ) T A o)A o] ERE Y} Mgy} dBE o] 9= Fo] Eoldt

wpel wheh Y WS, AEY 0F SoR TR ¢ 5 9
1402 e} 7o) ekt s 3ol Aol 53} ¢

o] 39 5 F0F0] A4 B A% 2= WA HerAclAs) Lo] FAEE AEIA

G Aola T txAY sReEAolas F=dA etk &= A s
O]ﬂ original recipe® WHEo|A BemAo)T R BAeb wAshal 71 w7t
o 1700y 2uke] Al

5L AolAE MEE PP A7)

=< 1= —

= e 7 AT AHEEe] BA ¥t
7198t7] fske] e e & A

39 o)2A B B Aol BeFA ol A(pound cake)o] 2L}

g e dg A §4 193 = (9F454g) & AHE-gHHA

171 E 1_].
HlxE e I by AR o] ofFo] &5 = dA= 47 &

i
N
N
N
N
N
N

rlo
O
2

23) Sin YM. (2005). Quality Characteristic of pound cake add B —Glucan during storage.
Korea food cookery Sci 21(6), pp.950— 960
24) o]34A 9] 391, (2011). TEFAIA7], . ()AL= p.10-15.



A YEtd 7] Aste] wigEs 2y E
17961 9ol v=rellq 3te 22 A
7} =¥ A, b= original recipe©] il BE sk original recipe &
oFZF WY Ao WMy s fYstd AFS Wi =3 2dY
(brandy) & 4% H7lsto gEAlolaE wE& o] dr)26),

< 1800t Fu7HA] shE=Al o] A9 AT <= lighter caked W= WO w
SN AT gkt Tk 1900 d ol 3} 7FA Q1 baking soda®} baking
powder7b ZWLHHA dp=Ao]a Az Ao 3pH4 BFA=A 7tk

FH o= AlE d S Ao AFY ]%’H(functlonahty)oﬂ o st Ak A= A4

A REEAL lTR2s),

Ho| F FF e EA0lA oA

of oA dFS W Zﬂ%ﬂ”*ép* 57}*] 7171 $13t

o] 7} g3t a & oA tHAMHE (secondary metabolites) % cucurbitane—type
8 78 45 doA ghow 1O EdE0] 39 R gy

a7t e Ao=Z AF HojYrk E3 cucurbitane—type triterpenoidst

anticancer, anti—HIV, antidiabetic, antifeedant, antiovoposition S Zt=th=

ATZA A7t TR AT,

Charantin o] 5ol 4| #2] ¥ cucurbitane—type triterpenoid®] ¥¢F o2 7}

& AF7F Bl o]Fozxl £ Fol stveln A & AR A 2

T}29), Pitiphanpong &< charantin®] WYX gl AAAH o7 &g 753 &2

25) Kim KH, Hwang HR, Yun MH, Jo JE, Kin MS, Yook HS. (2009). Quality
characteristics of pound cakes prepared with flowering cherry (Prunus serrulata L. var.
spontanea Max. wils..) fruit powder during storage. J Korean Soc. Food Sci Nutr. 38(7),
pp.926—934.

26) Simmons A. (1996). American Cookery: or, the art of dressing viands, fish, poultry and
vegetables, and the best modes of making puff—pastes, pies, tarts, puddings, custards and
preserves, and all kinds of cakes, from the imperial plumb to plain cake. 2nd ed.
(original published by Albany, (1796) reprinted, MA, USA, Applewood Books. 153(1/3),
pp.143—156.

27) 7382, o]gE. (2007). WHEEHEA o ogk HlsA shp-& Alo]A9] A ] A4

Fs}i’-/ﬂ XVF%%QLQZ]J] , 14 pp.469—473.
28) AL 9 321, (1983). oJ5:(Mo—mordica charantia L.)¢] & 7}#] A% EAd| w3t
== H (A85), . 22, pp.21-30.
A, (2012). Gieoll ek o5 A4, woEw T8l | p.18-23.
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olgt 4= st

o] &4 L sitosteryl glucoside(Figure 4—a)2} stigmasteryl glucoside(Figure

1-a)% BAo] gl ° Hz EAWGa wussich

oF IS TR HEOE A obelts Fdelilop} A PuE
£ 9% ABHIR o §3R0rI30) Setetst el AR P4 Aol 7 iste
A Y B9 2 A &3 P02 A APIES WET s, dziE ol
V3 gl H¥0E ol viild ArEA 27k 7k ek, FRE o=
A9 ofFE opvel, 7]

A, e B Aol Al S5 AFoR thE
C

ol Fobd Wt ofg) A adfad W

o] 5 (biter melon : BM)+v &% (Momordica charantia L.)o|", W32 &
(Cucurbitaceae) @ o] FE 2g|w dro] M A AL m3laly sl 9 Lo A
T karela, 93 271Ul A& goyagtal o}, thE o] &S 2= bitter squash,
bitter gourd %=+ bitter melon2 & =™ oF+ W Y=AEE 6~834
A& W= o5 oHE FqF A
g o2 Y= oy w0 Fa & 22 =77 FF 5
Zbetal wRAEE Bol st

S e 4~5709 e, £ @ 4 e 9] P LE

150~300g =71¢] 334w} 2kt U ol 9 JEAAR 7} Dol me 0E 3}
Aol A7 F 7~109 7 o7] Aol AT A4 A2 AST W THe) 4

29) H-3]2- (2009). o1 Aui7lEA R FuAM &% HE L AES} RwdE ks
R&D AHAFARIE 14 Agenda; . pp.386—389.

30) AFEERARE (2005). "gefll FAA| e AFE — odFhwol. 69 7Y p.5-6.

31) ZARE 34 (2011). 53] EUHE 10-2011-0133749  Toj5= Huff, o Z7] 2 S
o] gsle] gk aRlsl SAJu agkRre] Do EAMILAAE 2= ofFAF A, | pp.9—-10.

32) A7 T EAE. (2005). ‘G dEAG |3 119 119 p.2-3.



7131 20~309 el Fe3hr}ss),

o (Momordica charantia L) Hls 39 &5F wjtol] & o|(bitter grurd,
bitter melon, bitter cucumber) 2}l s, HIEFRIC, Z Jd|Zo] F5-31H
53] d9A37]5 ] A& Charantin, momordicin®] 2= A3
Aol H& W AARE FRA 0] FokAaL s,

ofF = dEA EEAY AP 7hEete] o] &Skl glom, Y& o)) AR

A5 zelsiel HASH: AREL waso] gt
E

olr
o

H
FolAlolol i FrBAES 18 AERE /gue] Bl glon See
L SN V%3 A%l Bt A2 shEste] el 9)

ofFo] QR HEoE= & 2
4 42 charantin 18 o] A4 ATS of= HE AEE 437
I AA] B i 8 Qled ) 22 a5 540 g9 2Hof| 7|dshes Ae=
A A Q)

Shf | of = Anf, BE] ol W Z7|of= glo| EA M| A A2 A p—coymaric acid, taninic
acid, benzoic acid, frulic acid, gallic acid, caffeic acid ¥ catechin®] $HF% o] At}
I HuEal Qo7 T3k oF= glucoside, saponin, alkaloid, oil, tri—terpene,
protein, streroid, vitamin C, Beta—carotene, Fe, K & Shalal 9lom38) Ay} £
Abol| charantin®]gh= el WHE FX8te] S T 4878 Aol AT,

59 EtOAc 8%, MC #8+%, BuOH #8&S NO, Oz, ONOO—°l ¢]3j

&
33) A3l (2012). Bl mEke o5 A%, AER 729 | pp.18-23.
34) A71A. (2004). AZUZ 2x 2 Qo) WA EsHATA AFAT/A 4 p.5-10.
35) o3 (2007). ofF AXEY shrAo)7t aFd|2HE I35 Rate] A Aol mx=
g Fauisha =7 . Al 427
36) A714. (2004).(FAA) A7 A4 2 Q0] WA FELHATA A7-A3/ A4 p.5—10.
37) AEeREANE. (2003). ‘B9 A7 AAl-2T Vet ofF G’ 449 3Y p.3-5.
38) AAE ] 891 (2008). C57BL/6J db/dbAyFellA oI5 (Momordica Charantia)®] ¥
@Y. Korean J Vet Res. 48(3), pp.327—336.
39) A} (2002). MIgHEE &35 o = F8Adwe] gt 2 et avh Rl=rdydeis), .
35(8), pp.880—885.
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e A AEH 2 g A anE A dah NO A EC] fase
As &A1 & S0l B3 HO-2 Asto] Axxests s 23 of 59

FEEY B85 AX w3l f&] Reanrt Hojd S IRl
T3 of Fofl = HIEFICTE 100g & 120mgo)v Eof & =7](80mg/100g), &l
2(90mg/100g), %Hl5=(40mg/100g) Bt} 53] Ze olt},

53], & A HEHICe @] o Fol 3rE HIERICE do 8 E A4
2 4 JMelE v A ugs BlERICce] gl Zﬂ.E}. Fg o= Aol A
HETAR Ag HE WEptzd 2 A Z4E S99 7

o] Fol= AR FE 92.7~94.6%, 3& 0.64~0.68%, P,0;5 0.08%
Ca0 0.02%, Fe,0 0.002%, @& 1.26%, A% 0.03%, ©@F3&
5.18%, HIE}FRIC 86~188mg/100go°] stf-% o] dom, 53] HERCe st
TEFS EvtES 3u] AR AW Bal, B3 FAd = g opn| At
of W% FTHsH 9, Hd & B2 alkaloide] UF
momordicine®] 2} % S}l cucurbitacin® 2% el A glrh4D.

ofe meh JFE AA EFEA doewM Vs S Aetetes A 4T A

Oll

Q]

-

O,

A AF ABET ZAhekE R0, 154 AR IFF o] §3 P
A29) 92 Eop} 2 29eN A28 ABEY LA2 He2m gl Y
WA ERT ol ¥ % AolAF o HE o9 opirhi),

40) B+ 9] 491, (2007). A5 F=&59 ksl &4, Korean J. Medicinal Crop Sci. 15(1),
pp.56—61.
41) A3l (2012). Dol ek ofF 270, A& 7Y, pp.18—23.
42) H7gm], FQFA. (1999). mH = thrn} 745 A7tk Alo|z9] Ested 3 ws2 4.
ol 2] 3Ed 9 3}s}3) %)y | 28, pp.534—541.



3. 7154 A8E o83 &

EAo1F9 ¥ AT

0] 7% 2] o 1996
shrEA0l A9 F4 +3]4]
vt gAnl ZREE AR B9 | jhe A &
oAm| 4o A 1999
’ steta gl BeA] 54 +3]4]
P HE7H-E o]-8-3 g A5E A% 2000
#H3<e, oldd A A8 AT #et3]A]
olals, e e e L g A dY 2001
A=, A A Bl WA 4 +3]4)
TRLS HUkek AR S golo] | g AF Fe)
Fale o ) 2003
Aola9 F4 54 314
TR TS AR d=g- delo] Al | = A 9%
Fae o) 2005
4 Bel| wixke 33k 51314
FZzdgE Ar)et Ao =4 o g
e A | I 2005
E4 +3] 4]
LHGE Hrtet Ao 7Y] gk 27
e, A i s 2006
4 54 e
F2 g7t Bus Arpsk ~EX Bl A A
445 9] 49) sapg | 207
Aol #4 54 & S|
LA, 27 ws Ak B 23 A 2008
Az A7l i CIE & s
g A
utel g LA R M i s e H E o 2008
=3} °43]4|
AR E H7RE she=Alolad] F4 | AlF tighd
o] A& 2008
54 A =E
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HE] S A7RE 7oA sk Rl v
1735 9 491 . 2009
/e AeEAR IR s} 3|
3743, o 2 AP skeEAelae] B | S AR AR 2010
7o9l zhex Exo] v 3= gk 4% s34
NrE H7HsH B A £
) Ak Wi 271 %_j»ﬁ ﬂ 2010
S DECIE = F 33)7)
Bz 27| s et aes=Ab o] | ot A JY
QA= o]FA o ] i o 2011
st bt e Sl iRk 9% St3] A
709 Bhs 713l gke-sAlo] 9] | Bkt A3E ok
FaBECy o 2011
¥4 54 534
) W Bz 5] WS Bk | 3 AFE Y
o] &7 ] 2012
vRp=AelHe] kst vt 5 57 St3]A|
g7 Be AH7lsk g Ao]Fgo Bl Al 2
e, gy | O T oo oe SRESARIAA B S S e
¥4 54 33)%)
A2 A7leke delsl o st AL 2
Eq‘%"-‘)—.:—, 0]‘/(\)]'_3/] = ]"T T ]’o E‘ﬂ o‘ﬂ = mh= ;ﬂ 2012
gEsol a0 E4 B4 557
QU Fus AN g 27
o 21 s 2012
AlelA9] 4 54 St3]A]
v B Asbe shesselae] | @a &9
o}A} 3] . 2014
%4 54 33)7)
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A1d 249 A=

1. A8 A=

T 20144 79 A A $8st] ARR ARSI 5, Eue) F3)
A5 AAsH] A8l F-E AFsta 5 2o 4x7Heet 71 s & o7l of 7
NS EAAZS & Bug wkEo] ) (500mesh)ol] Ae] L8 YRS polyethylene
bagell ¥ol Hadt & —20C e AAstar AE= ARSI

wfEE ()R, A R, B (1297t TgoR 9 28 s,

At (Fo|H) S Axgde] Aakd AL A&t
2. Y2=Ao|a Ax

SEA0lAY] A8 Mg BlE-E Table 13 2l A% HE-& ¥k57] (KM—800,
Kenwood, England)ol]l HE <} A9S =
3—43]° yro] YoM 53 Zgsto] ME e} Algto] BYHA] % 3 &
S 91 307} %ﬂo}"ﬂﬁ‘r A7V, DA, Hlol A BT, Aw B o5 EEE Al
of 21 5 7PEAl Esto] W= (batter)& @Ask3iTh dRe=7o] = W= 250gS H|o
ZE (Zo] 180 mm X Yol 76 mm, W3] 50 mm)ol Yol 175TCE o9y o0&
oA 4583t T 7, A2 (2521C) 0l 2A3Hs¢E W28k $ A|g = ARS8l

N

_>.:
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Table 1. Formulas for pound cakes added with lyophilized powder of the water

extract of bitter cucumber

Experimental groups

Ingredients

C BC-1 BC-2
Cake flour (g) 100 95 90
Sugar 80 80 80
Egg 80 80 80
Butter 80 80 80
Water 20 20 20
Non—fat dry milk 1 1 ]
Baking powder 2 2 2
Salt 1 1 1
Lyophilized bitter cucumber powder 0 5 10

BC—1; Lyophilized bitter cucumber powder ~ bg
BC—2; Lyophilized bitter cucumber powder ~ 10g

- 13 -



A 24d A3 =59
1. SF-=A0]3 w59 pH

DHE ‘ﬂ? 5goll T 50mLE 7hste] wa}sto] Aol M 123t vortexingsh3ith
A NS 3000rpmell A 1087 A EEste] A5Ho] pHE =A%)

2. SpEA0lA WY A

A& 20g°] 79 10mLE 71ske] &3tet 3 specimen®l] Hol A2 (23£0.2°C)ol
A viscometer (SV10, A&D, Tokyo, Japan)& =4 3}9ic}.

3. =AY =TH ¥ SA

N R GECES 5

@
FAA I 02 S

AlolAE 3x3x3cme] PHAZ 2 2SS S48 AL, 1 4L Table 29F 2t}
(Texture analyzer TA—XT2, Stable Microsystem, LTD, UK).

43) Summu G, Sahin S, Sevimli M. (2005). Microwave, infrared and infrared—microwave
combination baking. Journal of Food Engineering. 71, pp.150—155.
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Table 2. Operating condition for texture profile analysis.

Classification Condition

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 5.0 g

Threshold 20.0 g

Distance 10.0 mm

Strain deformation 90.0 %

5. J2EF 0|74 A=

Aol Ae] ME= crust®t crumb® Yol A3 5, AlolAE crust®t crumb=
o] B33 3 Petri dish (50x12mm)oll 7F5 ol 214 (Color meter JX777,
Minolta Japan)E ©]-8-3}> Hunter®] 8% (L, lightness), 2% (a, redness) 2 SHA1%=
(b, yellowness)® YERNATE ¥ wWisko] RAXZES L=98.46, a=—0.23, 181l
b=1.020]%it}.

- 15 -
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5
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Q
=
\‘\_/
2
Y
=
Qo
wn
%
@
N—
52
=9
Y
X
o
&
oo
i
/N
Q
<
@
=
&,

(appearance), A (color), 37

A
acceptability) & 9% A=W o] &ato] F2 AL 94, U AL 15 o7 stk

7. oAF sEA IS AFHTE B A WA

iy
2
ook

379 db/db mouseE (F)dighuto] o= (4, d=)ollA T8t WA=
wire mesh bottom< A\ stainless steel cage®l| g vlg]¥ AL SISt A
AL 2% 2022C, F% 55%1% (RH), BUF7] 12417 HA 02 FA 5kl
IAHESIA T 40%)- 3132 (40% fructose) 2 ol9F E2 &5 (ad libitum)3te] 8
TR ARFS] Bl R F i A o] Faiglth. @4 (Table 3)= 251t
A BAARo R mAWo gz Y st dH (blood glucose) s A
(Glucocard II kit, Germany)a}ith v A= & 5 plasmas ¥2l5te] glucose

oxidase HO 2 AZH Frd =A4L AU E (Glucose—E, A &1 L)
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Table 3. Composition of experimental diet.

Ingredients (%) Control BC—-1 BC—2

Pound cakex

Control 90.0 - -
BC—-1 - 90.0 -
BC-2 - - 90.0
Alpha—cellulose 5.0 5.0 5.0
Mineral mixturesx 3.5 3.5 3.5
Vitamin mixture s 1.5 1.5 1.5

*Pound cake; tested samples (control, BC—1, and BC—2) were lyophilized and
grinded, respectively.
x*Mineral mixture according to AIN—76 diet.

xxxVitamin mixture according to AIN—76 diet.

+ SPSS (Statistical Package for Social Sciences, ver.14.0, SPSS Inc. Chicago, IL,
USA) Z2338 x}-8319 ),

- 17 -



A4y 4943 2 nF

1. 9= Aol3 w9 pH

Aola B F-AE (dry ingredients) 7} -&-3ll/a4kE ] 91+ aqueous phaseE
Ao ’8}% oil—in—water emulsion®]t}. #Ao]F Bk &4 *‘—ET"J% Aol A
3 9 A E AolaY FHo FFE MAE T8
Rkl pHe HF 11]??4 A3 Aol FFe T T8 8Sloth oF S
74 shgeAola w=e pHe tiET9F 19%% AFolE& YEhlA &gt
oF BHS HUkste] Alxs g =Ao] A ko] pHE S4 3 A3 gk Table 4

Ao x99 pH7F 4.65610.112 YEgS o ofF % 5g H7F A
64+0.07, o3 % 10g H 7} Al 4.64£0.089] X5 BT}, o] Aol =1
g v 10g= Y #H7letol = gh=Aola k59 pHe tx+-9F
A<l Apol& HERNAl S AT

o
1=}
o
o

A e (Suks) B AV NEe) 499 pHE A7kl 28 7
= %W—ﬂ Aol Holt: AT A3} EF Un. oleld ABRE Frhy B

o] pH7} HEES] pHol B M Aow HrHd),

44) Hoseney RC, Smewing J. (1999). Instrumental measurement of stickiness of doughs and
other foods. J. Text. Stud, 30, pp.123—136. Ronda F, Oliete B, Gomez M, Caballero PA,
Pando V. (2011). Rheological study of layer cake batters made with soybean protein
isolate and different strach sources. J. Food Eng, 102, pp.272—-277.

15) 473, 014, WEH, SEA. (2009), FvksS A7HE S Aelae] A4 F FL 5
3. tgepAo} ARSI, |, 19, pp 238246,
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Table 4. The pH values of the pound cake batters prepared with lyophilized bitter

cucumber powder

Control BC-1 BC-2

pH 4.65%0.11 4.64+£0.07 4.64+0.08

BC; lyophilized bitter cucumber powder

2. dg=FA o3 vF2] H]F (Specific gravity)

4
120] H|Fo] Aou ﬂlOlfL 5974 AL, o] 2 b

Table 5ol AN AIgE vufe} o] wp= Ao Wh=e] HF2 a7} 0.751£0.011
fhe YERIAL o5 2% 5g F7F Al 0.752£0.009, o5 &% 10g H7F Al
0.75140.014¢) A5 HJo =W H7he] vlgo] tlaTH S718lgleas o
AT

Alo]3 B0l microcrystalline cellulose @} & A-44AES H7lehd w9 v|So] =
ZHETHS), AR e] ARl oF FEES AT EEel] bl Holidfot
o] AlolA w5o] Wl S viA= Bdo] FrHo] YA Ak b HAET
oF thz7-e] WT Atol 7t YIRlem, 0.750173 0] HlTS LEho] WhEe] f3l e 7t
FAE ] e AoE vt

O

46) Lee JS, Oh MS. (2010). Quality characteristics of sponge cakes with various sugar
alcohols. Korean J. Food Culture, 25, pp.615—624.

47) Yang. (2003). Park. (2008) pp.748—754.

48) Brys KD, Zabik ME. (1976). Microcrystalline replacement in cakes and biscuits. Journal
of the American Dietetic Association, 69, pp.50—55.

49) Singh M. (2012). Effect of flour—oil composite as powdered fat source in low—{fat cake
mixes. J Food Process Technol, 3, pp.154—158.
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Table 5. Specific gravity of pound cake batters prepared with lyophilized bitter

cucumber powder

Control BC-1 BC-2

Specific gravity(g/mL) 0.751+£0.011 0.752+0.009 0.751£0.014

BC; lyophilized bitter cucumber powder
BC—1; lyophilized bitter cucumber powder ~ bg
BC—2; lyophilized bitter cucumber powder ~ 10g

3. FJEEAo|Z W= A% (Viscosity)

Aol vl B2 Fo] 717 QDTS w5e] HErt A "k A=t %
55 W5 el g449 7137} ﬂlo A EUOR o]gsly] off7] Wiwel, W= %
< A& 7|29 /P4l Z1dshs QAT ATt Aee tiETHY Fke
U el HRl Aol AS5EA %‘%E}

ofF BT H7het e rAlo)a9 Hw A9 glRT7) 245.97+10.72 gh& YR

F B 50 371 Al 250.35+9.43, 10g F7F A] 253.74+10.229] £X& Heo
2ZH 2T HO 25 =30y §94%1 Aol ME YERA] &t oFFET
o] H7tFo] WS W= LTt STk AL FEE Ul &Y 13 E o

QN Ao = ettt o]l A= Ao Wil SAp7bE, W rbE, AbE A S

M ong

nki‘

50) Lee JS, Oh MS. (2010). Quality characteristics of sponge cakes with various sugar
alcohols. Korean J. Food Culture, 25, pp.615—624.

51) Masood, Sharma, Chauhan. (2010). De Fouw, Zabik, Uebersa, Auilera. (2002).
57.pp.121—-128.
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Table 6. Viscosity of pound cake batters prepared with lyophilized bitter cucumber

powder

Control BC-1 BC-2

Viscosity (cps) 245.97+10.72 250.35+9.43 253.74%£10.22

BC; lyophilized bitter cucumber powder

S QEEE TR

a-EAo]F 0] Fkol| 3t A Al Table 73 2o} A3 27+ 250.19
+ 7.279 FX& YEFAAIL oAF & o

7Fek 73-9- 254.29£5.999] S B o 2H djxTET F37t STkl o fo A
2l ztol= YERA] Sttt

Alo1A9] specific volume HHEol ¥ 7|9 %43} +& uwf Ao|A9 F4&

GANA o 2T (@) o] ). s o)) wEA L AFFE
T HrbFol BE5E Skt o= A3 Hyt 2T R #9k]
9 AOR et

52) Kim YA. (2005). Effects of Lycium chinense powders on th quality characteristics of
yellow layer cake. J. Korean Soc. Food Sci. Nutr, 34, pp.403—407.

53) Lee JS, Oh MS. (2010). Quality characteristics of sponge cakes with various sugar
alcohols. Korean J. Food Culture, 25, pp.615—624.

54) Kim YA. (2005). Effects of Lycium chinense powders on th quality characteristics of
yellow layer cake. J. Korean Soc. Food Sci. Nutr, 34, pp.403—407.
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Table 7. Weight and volume of pound cake prepared with lyophilized bitter

cucumber powder

Control BC-1 BC-2

Weight (g) 250.19£7.27 251.84%5.19 254.29%5.99

Volume (mL) 653.93+8.21a 658.03%£7.71a 668.15%£10.04b

Specific volume

2.613£0.3ba 2.61210.86a 2.627x0.51b
(g/mL)

BC; lyophilized bitter cucumber powder.
Same letters in a row denote values that were not significantly different (p < 0.05),

analyzed by ONE—WAY ANOVA and Duncan’s multiple range test.
5. IFEA 0| H|AF

Ao =] ¥ A4 (specific volume) WFH5ol] £ H 3719 3} -8 wj2] Ao]79]
A5 FYANATE ST} Ho] Qlesd). of F RIS A7 o= o
9] vlHA 2k AF= Table 8% 2tk tx2+7} 2.61340.359] F21& HYEFAA AL
ofF B 5g H7IE A4 2.61240.86 2% o4 Aol QIAAT, ofF £
S 10g #7be A9+ 2.62710.519] #hS BAOZH A7 7kl fo 4 Apol7} F
ZFeFSitt. shAIRE thE w56 Beg H7EgE ik Subash) B 37wk
pH7} 7Fo] S7ba Fhashe 194 Afol= Aot o]8 g A= w5
pHell F&& vzl Aow &t

%, shecAolas WA ofF R Wigel BEFE foHoz F/15e

|

55) Kim YA. (2005). Effects of Lycium chinense powders on th quality characteristics of
yellow layer cake. J. Korean Soc. Food Sci. Nutr, 34, pp.403—407.

56) 7173] 9] 521, (2009). ¥4 (Fruit of Prunus serrulata L var. spontanea Max. wils. )&%
< A7k g e Alo)a9 A F FE 5. R AEd e« | 38, pp.926—934.

57) 71743] £] 3%1. (2009). SvtsS #7KeE 9= Aolae] A% 5 F4 A, Fsolro}
2 A8F8Es] 2]y | 19, pp.238—246.
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o ol AgTel Ru} oarur 9] qEe Aow vehbt,

Table 8. Specific volume of pound cake prepared with lyophilized bitter cucumber

powder

Control BC—-1 BC-2

Specific volume

(g/mL)

2.613%£0.35a 2.612%0.86a 2.627%£0.51b

BC; lyophilized bitter cucumber powder.
Same letters in a row denote values that were not significantly different (p < 0.05),

analyzed by ONE—WAY ANOVA and Duncan’s multiple range test.

6. She= Aol2Y F71EAE

Ao]AE AFd= HE TAL “HI) A, “H7] BRI E B ol kL]
dojupr) ==, g Al Aol Fulo] F7h Ao ¥4, el WA, A &
3} 24 WkS So|T}ss), HiEe] do| HFale] 22 7|¢ko] Z71Eal H|Ho] e
ANE 7 BFEHAA AR ke 7)) dAE ).
ES M BEEAel A WU ES AT

139 YETE 18.05+0.289] Fx& YL
17.7240.14, o5 &% 10gS H7HE 29 17.6540.259] < ioﬂu} z

P A7k bAoA FA1EAEE ofF Ll Arigel RoldsE
71402 adts A9E 74t
T AN L FTVIE AAE ] Aolae FuE WA, 57] &4
Fo| 4&5F Alo|a Yol BEEE it o] BY] wliEo] Aojart B} £

12

2
N
M

4o Mo
i
)
o

58) Choi SN, Chung NY. (2010). Quality characteristics of pound cake with addition of
cashew nuts. Korean J. Food Cookery Sci, 26, pp.198—205.

59) Fujiyama Y. (1981). The method of experiment. Japan International Baking School,
Tokyo, Japan, pp.3—57.

- 23 .-



ol EREE AR Y=ol Ae FASAD, T 2EE HUIRE =T
o|79] FZAEA62) S| BES HU3E g=Ao)He] FHAEAG) Tl FY =
7

A4 e eAolAg EASHN AT} A ek

Table 9. Baking loss rate of pound cake prepared with lyophilized bitter cucumber

powder

Control BC—-1 BC-2

Baking loss rate (%) 18.05%0.28a 17.72£0.14b 17.65%0.25b

BC; lyophilized bitter cucumber powder.
Same letters in a row denote values that were not significantly different (p < 0.05),

analyzed by ONE—WAY ANOVA and Duncan’s multiple range test.
7. J=Ao|3¢] Lk
TA AZE oF EHg HUiek g Ao] 9] Lk Table 103} 7t} wkL-=7)

T7h 52.7540.359] A2 VERES W, o5 22 W F
F B 598 H7FE 95 52.5440.36, 10gS W7V A9 51.9440.47% 7

o,
N
®
=
o,
-
=
rlo
=
BN

60) Berglund PT, Hertsgaard DM. (1986). Use of vegetable oils at reduced levels in cake,
pie crust, cookies and muffins. J. Food Sci, 51, pp.640—644.

61) A, Hed (2005). E22E HUIg o= Ao]ae] FAEA. Rhaxe] 453
Ay, 21, pp.669—676.

62) e, Q3] (2012). BT H7F gk E Aol FAEY. R EE] 93
Ay, 28, pp.463—471.

63) Ak, (2011). E70Q BS Hyfel vt Alo|79 EAEA, el sEedoksls]|%|, |
40, pp.267—273.

64) 1QId. (2008). GEuHFHE H7beE SRt Alo|Ae} ~EX] Aol FAFA. k2
Aeislsls|x); | 23, pp.748—754.
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m gk 2po] 7} Ao, ARl Afol= HS5HA| ettt WA, Alo]A Crumb®] Lk
2 &77F 73.1840.880] a1, of = i g 79} 10g7H-7F 242 73.2940.71,
73.54%0.639] FAE B2, Wt v Aagks ehiith o= oFEE A
7Fgo] S7VEE Lt fadhs foldQl A BTk sARE #9141 Aol

B=HA BT

O

Table 10. Lightness of pound cake prepared with lyophilized bitter cucumber

powder
Control BC-1 BC-2
Crust L 52.75%£0.35 52.54%+0.36 51.944+0.47
Crumb L 73.18%£0.88 73.29£0.71 73.54+0.63

BC; lyophilized bitter cucumber powder.

8. FTA 0|39 a%k

Table 112 FFEA 0|9 FA(Crust)? HF(Crumb) = Uof aghs SAS 2

ot} HAw=(a value)H3h= Lt W3} Szt Azt

=, Table 113} o] g2=A0] A9 Crust F-5-2 277} 2.4140.24 AL o
T el Hrbeo] 5g, 10g0.2 F7keHE 4§ 2.41+0.26, 2.41£0.309] A2

et AlEzke] ztele MR U] Fokth ey Crumb 2 tiRTL

—0.94+0.15% Yl v ofF B H7Hge] St mE o)Al AE B
oo w2 A= AW E H7bgh A 0] A65) X 9] aghe] Wstel FAFSH

ANE 1,

65) o/ (2008). AWM S H71eh spgrAo)=e] B4 54 WIF Bkl A} =8y
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Table 11. Redness of pound cake prepared with lyophilized bitter cucumber powder

Control BC-1 BC-2
Crust a 2.41£0.24 2.411£0.26 2.41£0.30
Crumb a —0.94%+0.15 —-0.92+0.11 —-0.92+0.18

BC; lyophilized bitter cucumber powder.

9. IF=Aol=Z4 bk

) O
=2 =

Mo
o

ol 7¥et me-=Al0]A9] bgk A& Table 129} o] EW(Crust) 2] A
S (yellowness, b value)= A5 w2 H7leko] S71ESE 4810 o) 29 29
T Atojol] oAl Afol= HEHA . shEAlo] 2] WF-o] A E W=
Tgk E AT wigl A frakske Bl

Table 12001449} Zo] 9] ¢ 27 30.8410.79% o5 B8 55 H7}s)A
BeEAo) IS e A$- 31.54+0.52, 10gS H7}e A9 3

UEtdo] ol o] Hutge] S/t E 944 Afol=
3t A= Alo) A Wk 1A} B866)S AR S g = Alo| A, FIIIFNE A
7het 2 Ao F4 54 52 AolA ATt vz HlsiA Freke

29 sgon fe4a ol w58 St

—o
rir

66) olal% 2] 251, (2001). $3P}5F A7k $2l W el £ S M)A 4P @
Al3Eo3oksls]x|; . 14, pp.339—345.
67) AN, (2005). T712+ BZe] W77} A=$- glojo] Alo|Ae] FAEA nAE AT

FRh= 235 F e Al . 34, pp.403—407.
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Table 12. Yellowness of pound cake prepared with lyophilized bitter cucumber

powder
Control BC-1 BC-2
Crust b 23.38%£0.54 23.75%£0.67 23.49%0.58
Crumb b 30.84£0.79 31.54%+0.52 32.59%0.61

BC; lyophilized bitter cucumber powder.
10. 3te=FAo]a9 AT

FE B FEslo] H4 Az Bge gshdon wrlee] Aol GAetH data
not shown). 7|o]= Q] Afe= AgTof vzl 2po|7k vpehdA] edghet. Aol

U] A= Aeat7t gl A% (vellowness, b value)7F 9FF s29ko) 24

4 7123 ofF 8-S HUNsh gk-EAlo] F2] Lk Table 133 £t} dke=A o)A
Crust®] Lt 52.75£0.35 A2 YRS o] ofF &% H7H- T ofF %2 5g &
713 739-= 52.5440.36, 10g2 718t 49 51.9440.47= w|u|gk Zjo|7} QI oL}
2ol A=A ok}, whd 3= 7o) 3 Crumbe] LS thz77} 73.1840.880] L
F B9 5g A7HreF 10g9) A7F7F 242F 73.2940.71, 73.54140.632] FAE B &,

Table 139} o] oiF- Re] rhafo] Z/KE Lgke: 1asie] o129 Aol 5
w4 3k

lo,
£
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Table 13. Chromaticity of pound cake prepared with lyophilized bitter cucumber

powder
Control BC—-1 BC-2
Crust L 52.75%+0.35 52.54%+0.36 51.94+£0.47
a 2.411+0.24 2.41%0.26 2.41%+0.30
b 23.38%+0.54 23.75%+0.67 23.494+0.58
Crumb L 73.18+0.88 73.29%+0.71 73.54£0.63
a —0.94%0.15 —-0.921+0.11 —0.9240.18
b 30.84%0.79 31.54%+0.52 32.5940.61

BC; lyophilized bitter cucumber powder.

A7+ (texture property)S 57435tk 1 4

21 251.9449.249] 2 JERNQIAL o
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cakes. J. Texture Stud, 19, pp.307—320.
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Table 14. Texture profile analysis of pound cake prepared with lyophilized bitter

cucumber powder

Control SMP-1 SMP-2
Hardness(g) 251.9449.24 250.18+7.43 248.83+9.69
Springiness 0.981+0.014 0.981%+0.020 0.981%£0.016

Cohesiveness 0.321+0.019 0.321£0.015 0.321£0.018

Chewiness 102.41+7.85 101.89+£8.37 102.54+7.95

BC; lyophilized bitter cucumber powder.
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A A%2@ ofF B A7k G9-EA|0)1 A9 (appearance) Fh Table 159 2tk
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2|y, 22, pp.222—228.

T1) W, QPR (2012). BARD B R AolAe] FAR, R ER A
Ay, 28, pp.463—471.

72) QPAE), (2014), AMUERE A7 SeSAe|ae) FAKH, @z S84, pp.6.
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Table 15. Sensory analysis of pound cake prepared with lyophilized bitter cucumber

powder
Control BC—-1 BC-2

Appearance 8.54%0.43 8.56+0.41 8.49+0.55
Flavor 8.48+0.31 8.42+0.30 8.44+0.35

Color 8.29+0.47 8.35+£0.35 8.28+0.42
Texture 8.31£0.44 8.30£0.47 8.30£0.52
Taste 8.29+0.50a 2.94%1.75b 2.67+1.88b
Acceptability 8.52+0.16a 2.55+1.92b 2.57+1.90b

BC; lyophilized bitter cucumber powder.
Same letters in a row denote values that were not significantly different (p < 0.05),

analyzed by ONE—WAY ANOVA and Duncan’s multiple range test.
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A 85 B AFEEL AP Aol ofa] Wo] F7kA FFolgle .
AEHQ SHEAAZ AT IFOR Do) gat e Rl
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RHA b= 0] A9 dayse] BC—19] 4%, o5 % 5g F7}F A 376.4+2.9b, 10g
27} Al 373.143.2b, ET 382.343.7a% UE o of 5 B2k A7} S715k) upE

nju|sl zjo]= YA NE o)A zfol= H=y| x| ook}
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77) g8l 9] 191, (2012). AV HUFES gt 9 ge-m Alo)Ae] £ B el
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823837, | 15, pp.662—668.
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Table 16. Effect of pound cake prepared with lyophilized bitter cucumber powder

on blood glucose level.

Control BC-1 BC-2
Initial 380.9+3.5 381.7£2.4 380.6+5.5
7 days 382.3£3.7a 376.4%£2.9b 373.1£3.2b
14 days 380.6%£2.7a 372.7£2.1b 370.1x£2.2b

SMP; lyophilized Spergularia marina powder was added by weight by volume.

Same letters in a row denote values that were not significantly different (p < 0.05),

analyzed by ONE—WAY ANOVA and Duncan's multiple range test.
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ABSTRACT

Physicochemical Properties of Pound Cake Prepared with Hot Water

Extract of Momordica charantia powder

Jung, jong—sung

Major in Food Service Management
Dept. of Hotel, Tourism & Restaurant
Management

Graduate School of Business
Administration

Hansung University

This study made pound cake by adding freeze—dried powder of hot water extract of
Momordica charantia and analyzed its quality characteristics in terms of food and
nutrition in order to increase the availability and value added of Momordica
charantia and grant health functionality to traditional pound cake.

There were no significant differences in the pH of the pound cake dough between
the control group and the experiment group to which a Momordica charantia extract
added. No differences were found in specific gravity between them, either.

With the rising addition of the extract, the dough increased in viscosity. The
experiment group increased more in volume than the control group with no
significant differences between them. The baking loss rate of the experiment group
was lower than the control group.

There were no differences in chromaticity on the cake surface between the two
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groups. As for chromaticity inside the cake, the experiment group was a little bit
higher in yellowness(b value) than the control group with no significant differences
between them. There were no differences in springness, cohesiveness, and chewiness
between the control and experiment group. The visual evaluation results found no
differences across all the measurement items between them. That is, there were no
differences in appearance, flavor, color, and texture between the control and
experiment group, which, however, scored very low points in taste due to the highly
strong bitterness of the Momordica charantia extract and was low in overall
acceptability. As for effects on blood sugar, the control group of traditional pound
cake consumption showed no decrease in blood sugar, whereas the consumption
group of pound cake to which the Momordica charantia extract added increasingly
decreased in blood sugar according to the experiment period and the addition of the

extract.

[Keywords] Pound cake , Momordica charantia powder , Physicochemical Properties |,

taste , color
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