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<Table 1> Formulas for the macaroon cookies added with

Momordica Charantia powder

Flour weight basis(g)

Ingredients
0% 0.5% 1% 1.5% 2%
Egg white 30g 30g 30g 30g 30g
Momordica Charantia
Og 2g 4g 6g 8g
L. powder
Almond powder 40g 38g 36 34g 32¢g
Sugar 30g 30g 30g 30g 30g
Contrl @ 0%

Momordica Charantia L. powder : 0.5%, 1%, 1.5%, 2%

2. WEY 5% ¢ 7

nl7bE F7] WS 10 mle bakingdle] 1A17F W7bste] Fake 48

gor, urhgRse Hut EAADYOL S5

%,30%20x20 cm3 B & A F ol 2m14 nj A A o] Fo] R

0E HAa, 7] Bl AXE AR /1§ wa oA 2F Atn

0obg 718 AW F AN £2F ujaddde] Fof $uE Z45)

O AolE vhakE Frle) Rz ZA s,

_‘|3_
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TR, ddtE, 29, =AY
i SAskl o RS Ao 2 S471(FD-240, Japan)& A
&38ke] 33 ks SAs3lrt

L FEFF A
W7hg A9 FRede o% 2w Al gy Aed 22 54
247} 38 R Sl FREgow 3

At

5. 9hE 7719 AE 27
(Color meter JX—777, Minilta,

nprbE F71e] Am SAHL A
= AMEEe Z}7y 33 HbE A5t HA 42 Hunter's L value
W9 FEupe] BAAE L= 98.46, a=

—0.23, b=+1.02 °]t},

58) AOAC (1995). Official Methods of analysis. 16th ed.,
analytical chemists. Washington, D.C., p. 20.
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8. DPPH #tZ A2AS A

L FEIT. FEFES ST fE 3] 2AE 23] WhEEsith
SrlE AN EHVIR AHEsFHU0E1T)e 0o, Alge] Firste
DPPH assays AH&3te] S74sk3ivh. =, A& 100 uLel 0.1

& 2 mLE H7bete]l A2 §F 30%7 daelA WAzl § 517 nmel
A FEEE S5 FatslE e gkdE DPPH g2 2 vehya o

2] 2o 93] A4FeH, Butylated hydroxytoluene(BHT)E YAt Z=+
2 A& TH(Mo EK €] 2011).

DPPH etz __ (27 §3=- Aae) F3w) o
2AS%) gz1e 2%

9. Z&A 7 (Texture)

= Re=!
system LTD., Haslemerd, UK)® =#A3}le] A% (Hardness)?d<S e

Aot AE+= AAE HolE ZZ 3 mm=z 2™ prober 10mm

71 17/ & ZA 7L Texture analyzer (TA—XT2, Stable Micro

cylinder probeZE A3}t EAZAL pretest speed 10.0 mm/sec,
test speed 1.0 mm/s, return speed 5.0 mm/s, test distance 10.0 mm,
trigger force 5g ©. % Table 49} #& ZHAow =AY, Tk FA47
) (Fracturability), -534(Cohesiveness), A (Gumminess), N34

(Chewiness), ¥HAd(Springeiness)< =74 3}% ).

_16_



< Table 2> Operationg 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)
Sample area 3.0 mm?

Contact force 50 g

Threshold 20.0g

Distance 2.0mm

Strain deformation 90.0%

4
£ 74, T4 2245 19 TAGES v, 2
Az 2FF 348 A7k Folgor, Are Wit 436G A
Aol ol AAsGIh 15U 184 27 358 AAGAor, FUA

Qo] oA 104, OF 3A0] BEUAE AA] BFES AE 3}

]
3
o,

_‘|7_



RE AR 33 o) W S5t ‘W £ ZFHAE EASH
el A3y f-oAdel xpol= ANOVA testE s &

Duncan's multiple range test & 3t 5% 9% zpo]E AA &Yt &
AlEA o= SPSS(Statistical Package for the Social Sciences, Ver .
14.0, SPSS Inc., Chicago, IL, USA)>~ 21318 A}83}3 T}

_‘|8_



nl7hg wksol] o FEY HIS 0%, 0.5%, 1.0%, 1.5%, 2.0% 7}
g A5 W= 10 mLe $%s 548 A= <Table3>3 Tt
=Tl A 7.63£0.062 7HE WA dErRon, AdTF 0.5%NA=
7.73%0.05, AT 1.0%E 7.80+0.00, AAT1.5%= 7.934+0.05, 23T
2.0%% 8.03%£0.05% AFEE H7IF F7kol wet fFoJHow Frtete
A3E BT (p<0.05).

w717F @R F7)e] B9 A9 77 27.9£0.82, A F0.5%+=
28.5+0.752 59 &<l ztol= glglort AEAF 1.0%004 29.7+0.89, 2
J 1.5% 30.5+0.85, AAF 2.0%= 30.2+0.8002 1.0~2.0%2] H7}
ZF Sk we felHow Frtete AdE siiﬁ‘r(p<0.05).

ojel gt A= AT
7he = H“‘A FRHE ol =
EHel Fu7F FdsA
ES7] WEog Jdy e
AeA R FEEC] F7HEFE F719 Fu9 oghe] ol glo

g fe4e o)) glrks Ane fA AnE e,

=]
o
4 m
N
N
o
o
h=
N
Y
oft
—N
E
N4
s
e
>
>,
S

RS- AA=F, pp. 20~21.
o], A=, pp. 23~24.
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<Table 3> Weight and Volume of macaroon cookie batter prepared

with Momordica Charantia powder

Sample Weight(g) Volume(mL)
0% 7.6320.05™? 27.9+0.82°
05 % 7.73£0.05° 285+0.75%
1.0 % 7.8020.00° 29.7+0.89
15 % 7.93+0.05" 30.5+0.85%
20 % 8.03+0.05° 30.2+0.80%

1) Means in the column with different superscripts are significantly different at
p<0.05 as by Duncan's multiple range test.

2) Mean£SD

T ol vk AR <Table 4>9F Zr}, oJFEE FF st
7.298%, Br5EE ke 71.71%, ZoW e 99279%, ZA|WF ek
2.34% 7 EAxAch

_20_



<Table 4> Chemical composition of Momordica Charantia Powder

Sample Momordica Charantia L. Powder
Water(%) 7.28+0.29Y
Carbohydrate 71.71£0.02
Crude protein(%) 9.27+0.12
Crude fat 2.34+0.03

1) Means in the column with different superscripts are significantly different at

p<0.05 as by Duncan's multiple range test.

2) MeanSD

3. WHE 7719 SR

AT TS HMR wirbE 719 R e <Table 5>9F .
A FERITFS 202610552 7HF FA dERgon, AP
0.5%1 M+ 19.53+0.05, A&FF 1.0%+ 19.26+0.11, AFF 1.5%=
16.76+0.05, AT 2.0%°4+= 17.16+0.15 YEFRT

AHT 0.5%9F 1.0% F FolAM = F94 ztols Holx ggon 2
dF1.5%, 2.0% A7 WPMM Afol= Hol x| Qkgkt}. o S
H7regol skl wet o FEE miube o] FEFHS FolHor i
st AYE HSTH(p<0.05).

olegh Ayl EeA|tEe] HUtge] FUHESE e F7] 1H
How Zadte 235 YERA meAEEODS HIHE F7]0
At frabsh Al VERstow, of Fiwhe] HIUbRFo] EolAsE £iEA
E7b fAAagte oAFEY HpE 28R Aol Ae

<] 3
T2 W Aol fFAbetH, o= oFE T FE | ofE =TT

61) oAl JTW, WYL (2013). webx| UL A/ 7719 BY S, CAINBYY
St Xly , 26(4), p. 760~761.
62) ol AL, p. 58.
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<Table 5> Moisture contents of macaroon cookie batter prepared

4. VIS F7)9) A

with Momordica Charantia powder

Sample Moisture(%)
0% 20.26+0.55°?
05 % 19.53+0.05°
1.0 % 19.260.11°
15 % 16.76+0.05°
20 % 17.16+0.15°

1) Means in the column with different superscripts are significantly

different at p<0.05 as by Duncan's multiple range test.

2) Mean£SD

o FRILE H/E wukEs F7)9 AEE A A3 <Table 6>
2ok 9 #s vEdlE HEY A9 tixT 62.49£0.052 A3l v
3 7V odwA v, A3 05%% 1.0%CA =
64.24+0.45~66.79+0.55M & YEtHow, oAFEHE HIF 1.5%0A+=
68.25+0.32%t<  How,  2.0%9AM+= 77.15£0.75%S YERAC
(p<0.05).

of T HIhFol FUHgtel| wel fejA o Litel Sk AEES
B ol UMl TUMETE WE(L)7F fradte] Hak o FAE
ABRE Hols ANFE ToE HI7EF7]63)e) ARk = Aoln o]zt
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MSHe olFRw Arkgel F/hgel wel oFRuAAe] Anst

o] oA 0.74+0.012 AF o] H]a)
A vebga, AT 0.5%004 1.2440.052 oFET H7lEko)
ZS7bgbell el 1.0%% 1.51+0.00, 1.5%°1A+= 1.5940.012 Bt A
S 2.0%14 1.88+£0.1002 71 A Yelh oFED HrlsFo] St
ghell wheb aglo]l oA o= F7hak i th(p<0.05).

oj¢} e Ade wmUREFY6D, SAREES HIME mhobEes), 24
W77 F7166)6 tigk Aol o] HIbERo] F EE A
7V ek Ao® YEY EATet fAbe AEs Bl

FATE YeEldE bite] A$ tiFRTolA 23.19+0.03= Aol ]
al M A vEisted, AdF 0.5%, 1.0%, 1.5%14 19.39£0.14,
14.95+0.07, 12.40%£0.095 4Yetfom AHAFF 2.0%04 9.72£0.25%
o] FRES Hulgo] ZF7bgbe] wiel 23.19~9.722 frolFom 7his}
BEE

HATH(p<0.05).

N
L
O
s

N

—

Al
T
o b B R

sl

olg} o] FEu Wil FAR4E 7)o HE (L) A4
S F7taE, BAEGE oo Phdt Aow Uehd
o ol: AldhtE Rw Avbde] Frbete] wel YR ANE(a
g Wl I, FAE(FHE FolAE AWE UEd AR B
H7he 606 tgt el AukE e Avjoln], o]eld Aw wiE: o
aH 7

FRuwe] ZAm gl 349 AR ohle Wrkshs AREY Wi
% A

A7k 719 F4 54, e

o

63) AAED, A9, (2011). AFFEF FAE
A= e3]#]; , 18(1), p. 36.

64) BAS-. AA =, p. 34~35.

65) AFS AAE=E, p. 29.

66) A3 D, A=, p. 21~22.

67) £37, &dn], A%, HRA, olAF. (2015). AduE B HUkg 719 =
ALY, PRt A EAERE58]Ala, 22(2), pp. 216~217.
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<Table 6> Color of macaroon cookie batter prepared with

Momordica Charantia powder

Hunter’s color value

Sample L a b

0% 62.49:0.05°7?  0.74x0.01¢ 93.19+0.03°
05 % 64.24+0.45° 1.24+0.05° 19.39+0.14°
1.0 % 66.79+0.55° 1.51+0.00° 14.95+0.07%
15 % 68.25+0.32° 1.59+0.01° 12.40£0.09°
20 % 77.150.75° 1.88+0.10% 9.72+0.25°

1) Means in the column with different superscripts are significantly different at
p<0.05 as by Duncan's multiple range test.

2) Mean£SD

5. w7 4%

oFids Hr7e miykd F719 w7l SHES SAHT Adde
<Table 7>l A|A3}St}.

TTL% Artgel S/ETE WY SAES fFYder Frtstke
ARE BQow oA 20.08+£0.600% AFTl Hs 7 B
4HMMﬁ AFF 05%AE 22.41+0.57, AAT 1.0%0A
24.78%0.74, AT 1.5%A 25.62+0.53% b, ofFEZD 199}
1.5% FHZIAME FA% AolE Holx Shth(p<0.05). AFT
2.0%NA = tlzTel 2F7.304 =9 AolE Hgon 27.38+1.260% 7}
o =A YERg )

o= FH7Fol Tl wet xR FoHoR =
& YE SAhE S-S H7he wobaFr)68)e] #hek A5t}

i

A} aH

p 4

>
i

rlo

b

-

Ho
il

68) WG A=, p. 36.
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nlow, ol g H7F F7169e g ATt Aol dpefEE HIHA
HAGol F7hste]l A o] Trheklal Q& oMo FETHe] §o
A 7] wEQl A3} wlaste] of FEE HIRA] FRFRFe] Ao Aol

Stal @ ellMI= o]l FEste] WUl EH4E AAE A=

i ol
EUR
it

£ K

<Table 7> Baking loss rate of macaroon cookie batter prepared with

Momordica Charantia powderer

Sample Baking loss rate(%)
0 % 20.08+0.60"?
05 % 22.41+0.57°

1.0 % 24.78+0.74°

15 % 25.62+0.53°

20 % 27.38+1.26°

1) Means in the column with different superscripts are significantly

different at p<0.05 as by Duncan's multiple range test.

2) Mean£SD

A7t

nt7bE F71¢] HPAL <Table 8> A|AaF3AT.
4.034£0.040]8 A& 0.5%0°14 3.16+0.06, 2

AT 1.0%= 2.794£0.02, A3F 1.5%0A] 2.4440.04, A3F 2.0% A

69) 424, (2008). I M7t F719 F2
pp. 304~305.

FAFAIA, |

21(3),



berel F7hgel Wk AP f

phgTo)e) WP HET LS 0 oFEW 2.09%
hohgel 497 b e g melth

ol WriFel FAAEE WPl Fashs AoE vehd AFA 7
FE QMR wobdr] T719 AT, FHRVL WA vhkR F7)7)
of W AFSh fARSHL, o] o FRwe] RFae] A7) wie] H7h
o] kgt wel FRERE fdadn, qFude] Wrlwro] Z7hgl
A

=
Wa}ﬁ = ?j]}‘élz:“ Z:],'_/I\_}\]Z_]_ﬂ_‘{_ 7&31]_% 1/]—E]-1/ﬂ

o

=
[o
NI

<Table 8> Spread ratio of macaroon cookie batter prepared with

Momordica Charantia powder

Sample Spread ratio
0% 4.030.04°P?
05 % 3.16+0.06"
10 % 2.79+0.02°
15 % 2.44+0.04°
20 % 2.25+0.05°

1) Means in the column with different superscripts are significantly
different at p<0.05 as by Duncan's multiple range test.

2) Mean£SD

70) ©184, FUH. (2010). A=A 7FFE H7rek #oldn|Fr)9] A3, Rl Ex
g]¥}sta]; | 26(6), pp. 710~711.
71) AAS-. AAE=E, p. 38.
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7. DPPH #HHZ 4£A%

of F EE&s H7FE vk §71¢ DPPH @t % &7s& 57483 23
£ <Table 9>9 A|AIs}F T}
DPPH #Z &A%l tixolA 8.74+0.17= vty AT 0.5%
v 12.98%0.21, AT 1.0%°14 14.33+0.12, HIF 1.5%«
18.4740.11, AT 2.0%°14 20.93+£0.16 22 Yelgton AHT 0.5%
ot 1% = 73t oAM= oF 1.35%8%=2] zpol7h whont, fo4 o= gl
T Zo® #AFHAY AFEES Mt wiate G719l A9 12.98~
20.93%% HxTHT fFoHom A e 4% B3ItH(p<0.05).
of FEE H7tEe] WS4 DPPH @tz &7so] F7letiar o F&
T 2.0%H 70 vk 7F 7 =A dEbs oelgh Adke v gt
w725 HA7VE F719k frAkekAl vigel Hrbwto]l xR =4 o
[e)

Ho
r—{n:

Elgtor, dluielel ghikstag oz Ry fFgt oz H|ied FHs
A7HA ibsts s =9 4 Jde FHoeE YEgon, oF Bds Uik
Aol oo ZaldeE AR vlElY Co g%Fo] ol ksl A
SpAto| =8-o] Ul ®Warwa 9Juh73)

72) 8%, 77438, (2013). v]T}Q) BwS HUlsk Fy)o] FAEA, a2 E o st

3=, , 42(11), p. 1802.
73) ¢HAE]. AA=5E pp. 499~508.



<Table 9> DPPH radical scavenging activity of macaroon cookie

batter prepared with Momordica Charantia powder

Sample DPPH (%)
0% 8.74x0.17"%
05 % 12.98+0.21°
1.0 % 14.33+0.12°
15 % 18.47£0.11°
20 % 20.93+0.16*

1) Means in the column with different superscripts are significantly

different at p<0.05 as by Duncan's multiple range test.

2) Mean£SD

8. =&+

e

&

ofF 2 H7FY wirbE F7] 22 <Table 10> AA| 6‘}9,1E‘r.

7 X (Hardness) 549 7 9of= dlx=7 403.13£23.572 YeloH,
T 0.5%014 523.01+£52.49, AFF 1.0%E 652.46+32.42, AT 1 5%01%1
668.64£27.25, AHT 2.0%014 7} =& 804.37£39.93%2 AFEE HIIEF
o] F7Fstel wef FoHow Fwrl FUtske AEFe Bt (p<0.05).

<-4 (Cohesiveness) =4 ZA3} tZFE 0.19£0.010/9 AAT 0.5%,
1.0%, 1.5%% 0.21+0.00, 0.30+0.01, 0.31+0.05% vrebgtar A3 2.0%9) A
= 0.4240.01% BT},

zTet A8t 05% F FAllE oF 0.024 % 2ozt Fon foF A}
ol gl Aow AEZHAL, AT 1%} 1.5% F 73+ Alolole <F 0.01H %=
Ak zpel7h o frejA atol= gle Ao AFHUUT AFEE 2.0%



HA7b7F 042400182 7B 2 @S B, H7bEe] S7hekel webA
SHAEL FoH o Tkt A¥S B AAtH(p<0.05).

A2 (Gumminess) 53 A= tET 168.77+13.54, AT 05%=
251.64+42.03, A 1.0%°14  200.49+21.51, AIF 1.5%AM=
315.08436.51, AFT 2.0%0A 454.62+13.78% e o FEI 0.5%9}
1.0% Z7FF3tell= 7928 ztolE Holx] 4t (p<0.05). AFE&=H
2.0% H7FT7F 454,622 7PF 2 S Bon oFiRu Hrlo] F7)
Sholl whel AL FolH o SUbete S BATH(p<0.05).

e (Springiness) 574 A3 2+ 0%1A4 0.70£0.050.2 7} &
e vebda AEF 0.5%904 0.60+0.01, A3F 1.0%914 0.58+0.05%,
AT 1.5%04 0.55+0.04, AT 2.0%914 0.41+0.00% FET 2.0%
A7ko] 0418 7HE We ke Blow FHUbERe] Wiste] wEt 94
ol x}o]E B YTH(p<0.05).

317 (Chewness) 54 A3 thx7ol A 122.34£46.87= gl 13|
Powe e vEla, AT 0.5%91A4 214.07+20.38, AET1.0%
214.35+37.02, A3 1.5% 314.53+16.17, AdT 2.0%°14 364.86+£27.26=
ofFEE 2.0% H7H7F 7PE 2 @S Bl oJFEE 0.5%% 1.0%

i its °F 0.288=9] o7} ot FolAQl Afol= Holx] ek
v o

Aol FAF W MRS FAACE Fhshe

A& YEFATHp<0.05).
olggt A A= AR TS HIbsE npglgF 7] AT HU}
o]  F7lE= 7%= (Hardness), -3 A(Cohesiveness), FzHA]

o
(Gumminess), %8 A (Chewness)©] 7+A3stH B2 A (Springiness)< =
Zhetths ®Hareh fAbgh AFFAdRE YERllen, oFEESs ke vt
TT719 AL dXE(Hardness), -584(Cohesiveness), 24
(Gumminess), %34 (Chewness)> AFTEY A7 eFo] ol whe}

oo Frpstlovt, Wb ©HA(Springiness)> H7bgo]l S7hetel

74) WS AA=E, p. 41
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Wl gashs Ao Uyt oFPw Wi WLSE wiA% 7

7o) Age gl Ao FAH.

<Table 10> Textural characteristics of macaroon cookie batter

prepared with Momordica Charantia powder

Sample Hardness Cohesiveness Gumminess Springiness Chewness

0% 403.13+23579?  0.19+0.01° 168.77+1354% 0.70+0.05* 122.34+46.87°
05 % 5230145249  02120.00° 251.64+42.03° 0.60+0.01° 214.07+20.38°
10 %  65246+3242°  0.30£0.01° 200.49+2151° 0.58+0.05" 214.35+37.02°

15 % 66864+27.25° 031005 315.08+3651° 055+0.04° 314.53+16.17°

20 % 80437£39.93"  042+0.01° 45462+13.78" 0.41+0.00° 364.86+27.26"

1) Means in the column with different superscripts are significantly different at

p<0.05 as by Duncan's multiple range test.

2) Mean£SD

9. HeHA
AFLLS 7 vibs 719 ¥o Ak <Table 11> AAJ3H3IH.
ghe] A oFREE HUbehA & WZ?A 49 4.40+0.515 0=
el AT 0.5%w 443320217802 F F3F Abolol fol A
gro] zpoli= HolA| ekgko tt], AT 1.0%, 1.5%, 2.0%+= 5.20+0.63,
3.00£0.66, 2.30+0.82% 0% Fo23l o] zol2 HYm, oFEY

=

o
1.0% 7 oA 71 =4 yYelster, A8 1.5%5H 1‘41 R T}

o] W77} A JERETH(p<0.05).
olefd AV AREWHG WAAH T dE AN %

il

=]
RN

ot

ol 3, A=3} (2011). Z3E LS H7}3F Sugar—snap cookiesd F=7 E
J%iﬁli}ﬂm , 17(2), pp. 198~
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6% 778 7HE A dErst e, AR HUtge] SUHa S gk
ek 77t FejAom volA = fAMe AE dEbsTh
ol oFEY HI7FFo] 0.5%7MA= B HIF AeA =AAA &
Ao w Uety mhobgs Alxst=d o oFEEE 0.5%7H4 H7bske
Ao old#olet el Zth

Mol A9 izt 470212580 % HrtHASH, AP 0.5%=
5.20+0.42, AT 1.0%= 5.201£0.78H o2 hxT9 FoZel Aol=
Holx] grgkom, oFRL 1.0%E5 H7He A97F 7F =4 Hrhs A
AT 1.5%=  3.80+0.63%, AFT 2.0%c 3.20%0427 0= HAAT
1.5%%F8 Ae] F717F WA YERStH(p<0.05).

o] opafellE TS HIbgh F7)70)e] gk Ao} o] ofatolH] g
2 6% H7Fs 7171 5.60£0.50H 02 71 =A H7EE QA b of
AbolHlg] B2 8% H7F F717F 3.33£0.617H 0% 7p WA HrrEo

m H7beFo]l S7Fsl whel o] b fHAskeE fARSE A3E Bt
ol ofFRo] Mo| oFEDT 1.0% HI/TF 7HA = tFRTHTE U
H7tE A @ Aoz Ho Ao wpgles Axsted o] JFtEe

1.0% 74 A7 sk Aol oA olgl Hef Xt

ol AL 77 5.00+£0.47"0 7 Pyt HYga, AIT 0.5%
4.80+£1.034, A& 1.0% 5.00£0.940.% 71F =4 vetor 9%
o] x}ol= Holx @kt AT 1.5%04 2.90+£0.317%, AT 2.0%9
A 2.60+0.697 0= oqzz%ﬂ—ug 1.5% Z7} ¢ BE $98oz 7+ast= A
e BHAaL, o3 Ay gl Bk Hrlel f7)70f tjek oAt
oA E=et 4o %7}%01 S/t E dhdshe AEFS B0

oj#el Fpol mold] gt Fzdeh wue] WrFel F719 ol v
7 i

76) HAA, AAAE, B, AAE=E, p. 665.
) WHs A#d, Aok (2013). 2 EES Mg F719 £d 54, B
FE83)#]; |, 20(6), p. 302.
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(p<0.05).

oFETS 1.0% H7te viates F71974 97 Foll doA 7HE EA
3 7FE AT

A7 A ERT7F 5.00£0.47H 0% ATt vl 7 =4 3
7 How, A¥T 0.5% 4.30+£0.48%, AT 1.0% 4.40+0.5178 2
2 gxree fFoFer #Aads zols HIoy, AET 0.5%9
1.0% 5 F7HAbelol= oF 0.1 %9 xpo]lE B a Feo]HQd o= U
EfLbA] groktt.

AT 1.5%w 3.30£0.48%, AP 2.0%% 2.50+0.52H o2 djx+
Ho}p fojdow v 7t Hlem 508082 a7t 7 A v
Y oH(p<0.05).

AA Al 71EE] A9 hET7}F 4.70+£0.48¥ 082 HFrtE Y, A
0.5% 4.8010.63%, A& 1.0% 5.00£0.66H o2 7} =4 VeSO
M Tk Fo ARl AlolE Holx e ZAo®m HriEglen, A¥
T 1.5%% 3.00+0.474, AAF 2.0%= 2.30+0.83H8 08 1.5% H7M
BE §oA oz v b HAth(p<0.05). WA JFED 1.0%7HX
HA7vek A ofFid UH}EEE 7Hd Adeitial Bol Zth
Ao A nhak A g VSR E AFEY 1.0%H 7S vt
F719] %Tﬂ fAA R 5.08 0% 7 A H7F HAL 227

ooz 7P A dEbsew, 247 A9 3 AL 3 s
FoT 1.5% #7re vigks F719E fejAow A ATt
2 1.0% A7V A3 & 715k Ag Tt
& HolA| ottt
AFEDS 1.0% 7HA H7he wiaks F717F xRtk Ak
BEFE Bl AsHow FA FUFEATH

= AFEE 2HAA 0]} AFTFEHTE FI796] g At}

:[L




<Table 11> Sensory evaluations of macaroon coolie batter prepared

with Momordica Charantia powder

Sample Taste Color Flavor Texture ac C(ng ;ﬁl 1%1ty
0% 440+051°2  470+1.25* 5.00£047* 5.00£047*  4.70+0.48
05 % 443:021° 520+0.42*° 4.80+1.03° 4.30+0.48"  4.80+0.63°
10 % 5204063* 520078 5.00+0.94* 4.40+051°  5.00+0.66°
15 % 3.00£066° 3.80+0.63" 290+0.31" 3.30+0.48°  3.00+047°
20 % 230:0.82° 3.20:0.42° 260+0.69" 250£052¢  2.30+0.83°

1) Means in the column with different superscripts are significantly different at p<0.05

as by Duncan's multiple range test.

2) MeantSD

_33_



)

mK

A %314

=
=

bl o F vl 7]

A 7}s

2%

sho] ol FR@eE F7l0] 7}

°

btk

S

A 2

A7t

VS 0%, 0.5%, 1.0%, 1.5%, 2.0%

3|

;AU
=l

N

"

vl7hE vkl o

@ Ao

!

N
el
o
Nfo

10 mL9

of wkgk thz-of vl

bl e o)

5]

i

L 2349 B BAET)

o

ks

9.27%, %A

o)
o

S}
k=]

=

&
Nd

H

71.71%,

KeN
-

p 4

& whhg 719

A7t

KN
=

EAH(p<0.05).

Fooko)% 19

ks
pul

7}

T 62.4940.052 o FR L

g

= o
o FE LS

Qo

9l

7kpel F7hgel ek Bt

3|

%
=

33FE BtH(p<0.05).

s

]_
0.74~1.889]

7
No

of wa} 23.19~9.722 HoHow

1
=

aste A WotHp<0.05).

iz

I I

7}

=]
“

ol

4

ol

ATt

Holx] ¢

=
=

3 Aol

]
A

)

-
T

7h3kel]

=]
“

A7 1.5%

= 1%

(p<0.05). ETHT o

=]
RN

B

o mEbA o

v 719

_34_



ol FETE 7R vbEFTIe APAE LS xR 45 4.03£0.049]
oo =R UM SRl whet AL el ew fadkes A

BATHp<0.05). ARG 79 Blusigle o 522 2% 7t
3 np7bEe] A9 7Y w2 e Bl

DPPH zttz &7 so] 7ol o1 8.74%% el o Fds
A7ber vobE F719) S 12.98~20.93% % HERoRT folHow

(o3

"

(Hardness), 334
(Cohesiveness), A2/ (Gumminess), 32 (Chewness)2 AL *
7heEo]l ot uwel Frhekalov, ®e /3 (Springiness)S F7MEel &
Zhghel whet ZhAstel o FRT 2.0% Hbrol 7Hg We s nolow

A7ve] Wstol] wel fF94Q1 ApolE H 3 tp<0.05).
of TS HUbek vivbE F719 A e BeAAe] Ag v AL
F 7oA AFED 1.0%3 7 vivbE 719 B97F A A o=
50802 7Md =A B7F HAx 247 A9 iz 7P A
Uebstow, =A4%ks Ao gt A 3 Vs A AFER 1.5%
T AT+ 1.0%
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ABSTRACT

Quality Characteristics of Macaroon cookies

with added with Momordica Charantia Powder

Moon Ye lee

Major in Food Service Management

Dept. of Hotel, Tourism and Restaurant
Management

Graduate School of Business Administration

Hansung University

The bitter melon is a winder annual plant and a cucurbitaceae
vegetable, often called bitter cucumber. It resembles the fruit of a
sponge gourd. Better fruit of it has greener and denser bumps. It is
known as healthy food, which people living in the Okinawa, the world

known longevity town, enjoy as a health booster.

However, there are only few bakery products using the bitter melon
as an ingredient. This study aimed to produce macaroon with bitter
melon powder and evaluate the quality characteristics of it and if

consumers would accept the product.

The weight and volume of dough with bitter melon powder were
significantly higher than those of control were. Control macaroon
dough had significantly higher water content the treatment macaroon
dough. Brightness value (L) and degree of red color (a) increased
with higher bitter melon power content. Degree of yellow color (b)

significantly decreased with higher bitter melon power content. Baking
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loss rate increased with higher bitter melon power content. DPPH
radical elimination ability significantly increased with higher balsam
pear power content and it peaked at 2% balsam pear power content.
Speadability significantly decreased in treatment than control with

higher bitter melon power content.

Hardness, cohesiveness, gumminess, and chewiness of bitter melon
powder treatment group significantly increased with higher bitter
melon powder content. Springiness significantly decreased. The bitter
melon powder treatment group showed significantly lower appearance
characteristics of baked macaroon than the control group. However, it
was not significantly different until the bitter melon powder content
reached 1%. Overall evaluation suggested that macaroon with 1%

content bitter melon powder would be most desirable.

[Key wordl] Momordica Charantia Powder, Cookie, Momordica

Charantia Powder cookie.
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