The Korean Journal of Culinary Research
Vol. 20, No. 6, pp. 80~90 (2014)

80

0IZ= DI &} FBlo| BN

24

ze

gl
=gy

Adstn &

n@
Yo

- 3

il

)4

=]

dekm ekt

0

ﬂL

SR

Characteristics of Cookies Quality Containing Bitter Melon
(Momordica charantia L.) Powder

So Lyoung Moon + Sang-Ho Choi’

Dept. of Hotel & Culinary Arts, Cheongam College
Dept. of Culinary Science, Honam University'

Abstract

This study was conducted to investigate the effects of bitter melon (Momordica charantia L.) powder on the

quality characteristics. The bulk density of cookie dough of the test groups containing bitter melon powder did

not show any significant difference compared to the control group. The pH of cookie dough and cookies decreased

with the addition of bitter melon powder. The moisture content of the groups containing bitter melon powder

was higher than that of the control group. The spread ratio of the groups containing bitter melon powder was

higher but the loss rate of cookies was lower than those of the control group. In color, the L value was decreased

significantly by addition of bitter melon powder, but the a and b values did not show any significant differences
compared to the control group. The hardness of the test groups containing bitter melon powder was lower than

that of the control group. For DPPH radical scavenging activity, the control group measured 20.69%, whereas
the test groups containing bitter melon powder ranged from 38.37~69.48%. Sensory evaluation scores in terms

of appearance, flavor, taste, texture and overall preference of the group containing 3% of bitter melon powder

did not show any significant differences compared to the control group.

Key words: bitter melon powder, cookies, physicochemical properties, texture properties, sensory evalua-

tion, DPPH radical scavenging activity
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v} 22+ 57)(Kim SK - Choi YS 2013), A<re]
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Hong YJ 2012), SAM-EY F7](Park HS et al
2011), EFHl2] &L F7](Ji JR - Yoo SS 2010),
£ B0k S27)(Jung HA et al 2009), SHAEL

7](Choi SH 2009) 5°] ith
oy FE(Momoridica charantia L)+ Hol| &3dl=
A G 2B ER, ofAo}, ofnlE, ol
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o8k 3 th(Beloin N et al 2005). 52kl
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7F Ad, A" 2 BAdE T AR 29t
(Jeong JH et al 2008). 2] 271l A= 4
AW T 2 AY FHYOE Qg AP ES
ST ste] d 25 gol Wi glon, n
2 A=A ML S7Fslal JvMiddha SK et
al 2012). AFE& J}2E|wo| = HE-S I3}
3w, ofuAk T, BiER 9 Aol
7} FHe AFo s FisE vlE C ol
Fob W& o &3 IS geldlA W= &
THPark Y et al 2007). 1]=ol|A]
)3

=¥
7, oF2L, 4% AdEzoE sor AvlE

E
%0,
E

o
Ach
<
AL
2
>
rr
U%L
o
oo
v
rj(g
ol
=
>

I ATKLee HJ et al 2012). o]F+= 224 ufj &
¢ Q|(bitter gourd, bitter melon, bitter cucumber)
2}al E2)7]% sl (Lee HJ et al 2012), o] 24t

ol AEoEE MYASI Be FRe) ohvl

Srne gl a3t sle Aer Huvn
SJtHSchmourlo G et al 2005 ; Parkash A et al
2002 ; Rathi SS et al 2002). HZ o] F<] tharst
BeH 7l FEate] ek, FAL Fd,
TS e A T &l I
AFEo] FaP=o] gt Alam S et al 2009 ;
Senanayake GV et al 2004 ; Ganguly C et al 2000
; Jayasooriya AP et al 2000). B=3F, ol A% o]
T theFet Aol et AEo] A
O1KChoi JR et al 2014 ; Kim AK et al 2013 ;
Kim BK et al 2013 ; Kim MW 2013 ; Park JY -
Heo YR 2011 ; Boo HO et al 2009), &15-5 o] &
g A FNE] A AFRE AFEES U &
EA] Aol A(Kim MW 2009)°]l &3t a9k 9l
A e AAelth
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{Table 1> Formula of cookies containing bitter melon powder

. Samples”
Ingredients(g)
BMO BM3 BMS5 BM7 BM9
Soft flour 100 97 95 93 91
Bitter melon powder 0 3 5 7 9
Butter 66 66 66 66 66
Sugar 35 35 35 35 35
Egg 20 20 20 20 20
Salt 0.5 0.5 0.5 0.5 0.5
Vanilla flavor powder 0.5 0.5 0.5 0.5 0.5
Y BMO: Control(Cookie with 0% bitter melon powder)
BM3: Cookie with 3% bitter melon powder
BMS: Cookie with 5% bitter melon powder
BM7: Cookie with 7% bitter melon powder
BMO9: Cookie with 9% bitter melon powder
Haloto] Aedo] fA|ok & A 4 =5 4 2) FI19 =2=& pH =&
T2 THEQIth a9k 33 o] Yo F7)o] FEFFS S FES Fsko] A
WA 7R3 Edste] AR eIk 0471 G5 =4 7]|(FD-600, KETT Electric Lab., Japan)
o Az 3 W E, oF 7hE, vuhdet e ¥ £ °]&3ato] 105TlA 33] wks S F, 2
FHOR EUT v, WA 1413 F<t ?r Hawe Felsith 719 th 71 5 ¢ S5
AAMZE FAA RS 5 mm FAR DS F 50 mLE W3 ARl & o9 o] A& pH
A Eol # F A4 55mm 98 7] E2 Ho]  meter(pH 210, HANNA, Korea)® =73} th
g3 3te] o} 170T, S1E 190CE 243g 2
E(FDO-7102, Daeyung, Seoul, Korea)°l|x 12% 3) FII|9| IHEIAM Ll A =AM

2 ek SE Fo)e Aol 1A3F 4
A3 ulel] go] Aeo] HwakslEA AR ol
.

6‘
g3

3. alag

1) Bi=0| 4 2 pH =&

F7) dk=e] U 50 mL vl Ud ] S5
T30 mLE 93, 5 go FNES Eis o
sold 7395 SH ot whse] Fulo] digh 7

H Hl(g/mL)i Alrbsidtt pHE W5 5 g7t 5

4 50 mLE %3l akAIZ] &, of ek o A

pH meter(pH 210, HANNA, Korea)Z =73} 2
™, 33] W 24 & Jage s Yol

F719] A R 4(spread factor) = F-712] 2|
ZA(mm)# Eolmm)E 247 S £ AACC
method 10-50D2] ®}'H(American Association of
Cereal Chemists 2000)= ©|&-3}t}. 719 A
< 7 s IERE FEs) 1 dolE 3
F, ZH7te] F715 90°2 SHAIA Bl S

FAE 27k 6oz el RS T
CVﬂt 67H«] _:,17];1 AZ= olsd] =05
s 476w 14~r<>1 &
A& (loss rate)> 719 =
el 2uE 47

f=3 =R LN

e AT, 2 o
A3t T F, YE2T 2
so] 1 Apolol] jet ¥ &2 A9 T, 35
sk



oFF719] &

HAA F7] 670° tigh B4 Wel(mm)
(Spread factor) B F7] 670 W3t HT F7(mm)
£ w71 A & g Ao FH 2Kp)
= x 100
(Loss rate) w71 A ¥ 3 Y] FiHg)

4) FI19| M
F719] Mz== AIFA|(CR-400, Minolta Inc.,
Tokyo, Japan)& AH&-ste] F7] W] L(H
a(BA gk, b(FN ) gk 33 WHE é’ﬁo}@] a
Biks AHESET oful] ARE-gH EF W
L, a, bat 727t 95.34, 0.24, 2.61°] ATt

5) 729 2ot o=

TIN5 & F Aol 23 v oS o
219 7} 2(DSC-W810, Sony, Tokyo, Japan)ZE
AHg-ato] Hdskitt.

6) FI12| Texture =&

F719] Z2Z7 =%-2 Rheometer (Compac-
100, Sun Scientific Co., Tokyo, Japan)E- ©]-8-3}o]
distance 1.5 mm, plunger diameter 3 mm(No. 4),
table speed 120 mm/s®] 0= 4, &
T A& 33 nhEste] Fagio = Uehfdth

7) DPPH 2iCIZ2 &S

gk 7] 1 goll WlEHE 9 mLE 7hste] A
o] A 24A]17F 23+ 5 3,600 rpmol| A 2087
Al &2 (centrifuge 5810 R, Eppendorf AG, Ger-
many)st] Q& FETHES ALY RE ALES
ATk wghZol =21 A% 1 mLel|l 60 mM DPPH
€9 3 mLE Hrlete] A2 H 158t A F
517 nmel A &8 =(Optizen POP, Mecasys Co.,
Seoul, Korea)E =7%3}%1 2™, DPPH o]z 4
Ae2 ol 2o ofa) ALkttt

DPPH }t]Z 227 5(%)
IEGEE RIS
DHPY FHE)] x

A5 83

8) s2At
F9 WA A= ek 308 (FH A 23.3
A, o3 159, A 15) S oo R B A
o] F2 3 FrPdgel el 2 A g = U=
o] Ak & AAEe F7)e A
AL & Aol I AlAsk e, Hrkek e
F719] ¢]T(appearance), K(flavor), Sk(taste), ==
A Z(texture), FHEHQ1 7] iE(overall accepta-
bility)% 74 AT 4/\]6} = }
7} =
_(’L

1, 7|5

4. AN
F7)9] FAEA 9@ B5AA A BAEA
(ANOVA)<} t-5"¢] 77 (Duncan's multiple ran-
ge test)ol] o8 A AR L slglon, RE &
AR EE 57 package SAS 9.1 AFE-&}SITH
. Zut & D&
1. H=
AT 7 A7F 7] W] d=et pHE
Sk A3= (Table 2> 9} At} ¥ = EHZJS
0] 1246 gmL} o™, oF 7}F H 7ol 1.241
~1.246 gmLE AAF 7} H7tgro] S7MES
Aadhe A4S Bou, AlETke] fo3el At
= Sk 4] F71(Kim OS et al 2012)°]]
= Abel Wers desh 4t
fre]AQl Aol = gl B sk
ZAE BT W5 dee 9
Wi, F719] FA#E A Sl F
glfo] 1(Cho HS et al 2006), -7
17}2 1} thala dheko] 2o M7=
¥, Ao W] =T e
a1, 3 A3, dxrt vopd = glva skt
(Lee JS - Oh MS 2006). F7] W2 pHE 2
o] 6712 7V =tom ofF 7FE AH7lo] 6.14
~642% SISk, oiF 7hE H7kge] SU1eeE
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{Table 2> Bulk density and pH of cookie dough containing bitter melon powder

Samples”
F-value
BMO BM3 BM5 BM7 BM9

Bulk density(g/mL) 1.24+0.01" 1.24+0.05° 1.24+0.05° 1.24+0.01° 1.24+0.01° 0.36

pH 6.7120.01°  6.42+0.01°  630£0.01° 6232001  6.14£0.01° 1,437.83"
" Abbreviations are referred to Table 1.
? Different superscripts within a row (a-e) indicate significant differences at p<0.05.

p<0.001
o pHi FASIATHp<0.001). 458l A7b T o] 591-6.112 veh, AlRe] Fela Hol s}

7)(Kim OS et al 2012), of~TheAL B2 H7b Slglen, oF7ke H7hge] s 7719

F7)(Yang SM et al 2010), Z1}s A7} F7)(Lee  pHe A4dhs AEFS EIATHp<0.001).
o] F719] pHE £8koH,

JO et al 2009), FYED H7} £7)(Kim GS - Park  pH7} E=4E oz

GS 2008)I X = FA|Fe] Hrtde] Tdes o pHZF WHE oAF 7 HIkLe] 7

pH7} 7taisslel B ol sl 4418 A2 wedrh  F719) pHE 94 S vehge,

2. FJ|0| 42542 U pH 3. FJI0| THAIN U 2AS

AF A% Wk F9) FRFF 2P Ane AF MR WL 1) 0P 3—1

(Table 3>} Zt}. t)z7e] 83k 520 %9 33 Z3E (Table 4>} 2t} F
o, ofF 7} HUEL 5.53~5.86%= YER}  tixdto] .02 0H, o5 7 A

wEe)

at

fus

_1ﬂ

B oAl Aol B HETHp<0.001). ©1F 75302 ek}, thaeuct o} 7}T 7kl

RS AAgems Suggel ken, Tl Ete<000), %W&i F7)e] =

7t} RS Hol bkl mE dy3 A HAALe I8 T F4 AR AREHL

2 Holx| okgit} A4E] B H7F F71(Kim o™, HAEH Ao 717} vl S vpEA

OS et al 2012)9 - = H7}o] B2 R g 3o Q1253 9lthLee HJ et al 2011). ¥}
9_

Bl e #4939 IS ddn Lok

F7](Cho HS : Kim KH 2013), =EzZ] &%

%o Sul Buk "7} 27| (Park ID 2012)°]  71(Joo SY et al 2013), TA]n} B2 $27](Cho HS
e i—].’ e z37}‘%0] Pold 42 foJz o et al 200609 AAPEAE H7} F7](Han IS et al
= Z7helgnia Bastgoh 200404 = BAR HrhFo] FATFE SR
719 pH EH 2ol 618, AFAF AAkE Bl F/MAL WA AV Bk B

{Table 3> Moisture content and pH of cookies containing bitter melon powder

Samples”
F-value
BMO BM3 BM5 BM7 BM9
Moisture contents(%) 520+0.05°  573+0.05°  5.53£0.05°  5.63+0.11°  5.86+0.05" 36.90""
pH 6.18£0.01°  6.1120.01°  6.07£0.01°  5.96+0.01°  5.91+0.01° 327727

D" Abbreviations are referred to Table 1.

* Different superscripts within a row (a-¢) indicate significant differences at p<0.05.

Fok

p<0.001
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{Table 4> Spread ratio and loss rate of cookies containing bitter melon powder

Samples”

F-value

BMO BM3 BM5 BM7 BM9
Spread ratio(%) 7.02+0.10" 7.3240.05° 7.40+0.02° 7.51£0.10" 7.5340.03°  936.60
Loss rate(%) 12.440.17°  12.16+0.09®  11.94+0.12°  1145+031°  10.76:035" 2345

" Abbreviations are referred to Table 1.

? Different superscripts within a row (a-d) indicate significant differences at p<0.05.

ook

'»<0.001

sk3ich

£ 88 g 2T(1244)°0] AF 7R HrkE
(10.76~12.16) .t} ] &=A] Vel omn, 71+
A7Vgo]l S/ESE E48E Aasithp<
0.001). ¥ F7)(Joo SY 2013)ellA = ¥t B A
7o) T ETE 54 go] Wgko) folgh =
ol& At Haslsith MukE o g of F 71
£ AtErE e Skl A A

she A Bth

%

aad

4. FI(9f M I QTrtEl
oF 74 A7F 7719 A A3 o aad

)

A3 <Table 5> 2 <Fig. DI 2ok Wx L3k
tizto] 80.5280.01, o F 7HF 7kl 67.83
~7470°.% UEh o5 7HE Hrhde] Sk
= Asle] oFAE e 4 ¢ Uit
(p<0.001). AN = aghe: txo] oAF 7}
7Rt Gl Ve oL fe A<l zbel= iRl
th BT bk tiR2TEL of F 7 Huktol
=7 Jebko, AlsRte] fofdk Abol= I
o} o] 3 B ~3Zx] Ao Z(Kim MW 2009)°]4]
© Hrhe] 7V E R L gl ihhsie] &
ATt 2o AE BYlon), AT agky} )
T bats sl 2 Aol o e Bl

{Table 5> Color of cookies containing bitter melon powder

Hunter Samplesl)
F-value
color value BMO BM3 BM5 BM7 BM9
L 80.52+0.33" 74.70+0.66" 70.7240.25°  69.7140.83 67.83£0.19° 280.57""
a —1.5740.22° —1.3440.66" —0.5240.10°  —0.914037°  —1.07+0.28" 3.40
b 31.85+0.58" 32.71+£0.43" 33.1840.77°  32.59+0.54" 32.24+0.66° 2.01

! Abbreviations are referred to Table 1.

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

Hk

p<0.001

<Fig. 1> Appearance of cookies added with bitter melon powder.
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{Table 6> Texture of cookies containing bitter melon powder

Texture

Samples”

properties BMO BM3

BMS5 BM7

F-value
BM9

Hardness

) 110.60£10.88"
(kg/em’)

126.3342.65"

111.06+7.95%

*

110.13+11.48"  108.56+4.79"  2,319.40”

D" Abbreviations are referred to Table 1.

? Different superscripts within a row (a-b) indicate significant differences at p<0.05.

p<0.001

5. 7319 &%=

(Table 6> AAF 715 A7} F7)9] A= =4
A2 h 270 AEE 126.33 kg/em’ 2 VEFSE
31, 9F 7 H S 108.56~110.60 kg/em’ =
Uely, it 7L Hrbte] Aot vt
ATHP<0.001). AF 7HF 3%%} 5% H7ht2 o
Za 3 A< 2ol 7 gl e, A 7HE 7%
<} 9% H7bEe xTET fodor Awrt
wokth 719 Are b FARe] 75
g9 A7 5 9y 8909 9IS Tt &
THLee JY et al 2006). 5+ F7](Joo SY 2013)°l A
= W B el SV S Axrt Aast
, A7Vl S7HE W o] Wk A
dagh i3 st 2574 45 A5t
Az}zkgo] dojgtia Buslic) o2 Bt
(Shim EA et al 2012), o}=}# 7F(Kim SY -
Chung HJ 2011), F-3=5"2(Lim EJ et al 2009) %
7F FIelM FAlg Hrbge] Bes Arrt
Fraste] & Aot fAG ARE B 2 A
ToAA oF 7HFE AV E Rl B3%
ong FEGE Aol = Qs AE7} vropxl 3

o2 gy,

A0

6. DPPH clCIZ &S

o5 71 37} F-719] DPPH ]z 4750
th3t A= <Fig. 2>l AAJsIsAH:. x| DP-
PH 202 &A% 20.69%3 21, o5 7% &
7htE 38.37~69.48% % W R} A UERE
THp<0.001). o5 7H¢ 7bFo] B<55 DPPH

£5.48%

70
60.27"
60
51.53¢
.50
. "
38.37¢
g
(=}
30
20.69%
20
10
[+]
BM7

BMO BM3 BMS BMS
samplest!

<Fig. 2> DPPH radical scavenging activity of
cookies containing bitter melon powder.
1) Abbreviations are referred to Table 1.
2) Bars with different superscripts(a-¢) indicate significant
differences at p<0.05.
™'p<0.001
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C3reF AL Ao M(Park Y et al 2007) o F5%
E-0| ascorbic acid®} BHTE.T}= 3}ikslao] ¢
Fatgon, ofF F5H FejvE g 4 g

3} g4 A Boo HO et al 2009)l| 4] oJF2] &
ZEsE T F SHExo|E ko] o}
AAgA 5T oAt Aol EA Vel
Tt Haslelnt o]l gt iEe] F7|AxR Tl
T ot o] oAF 7HE H7F F719] DPPH 2t
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{Table 7> Sensory evaluations of cookies containing bitter melon powder

. Samples”
Sensory properties F-value
BMO BM3 BM5 BM7 BM9
Appearance quality 5.36+1.09" 53240.94°  4.44+0.86°  3.76:0.77°  2.80+1.11° 32797
Flavor quality 5.28+0.97 524+0.96"  4.16+1.06°  3.72+0.84°  2.80+122° 2638
Texture quality 5.3240.80° 536+0.81"°  43241.02°  3.88+0.88°  2.96+0.78° = 3344
Taste quality 5.36+1.03" 536+1.04"  444+4122°  3.5240.71°  2.04+1.13% 2776
Overall quality 5.32+0.90" 531+1.03°  437+090°  3.68£047°  2.16+0.74° 43597

" Abbreviations are referred to Table 1.

? Different superscripts within a row(a-d) indicate significant differences at p<0.05.

Hk

'<0.001

) Rating scale : 1(bad) or 7(excellent).

ble 7>3} 2t} o] 7| 3= thxad o5 7t
F 3% H7hee feAQl Aol flle, 5%
o]} H7FEREE HRTRY U VSRS W
Athp<0.001). 2] 7| aex= 2T o5 7}
3% F7hre] wskon, AFILRE HtESs
5 7|3%e fadhe 4TS BAthp<0.001).
A7) 7S AF 7HF 3% A7k 2
o] #A Ve om, Alszgte] {oAQl o]z}
AATHp<0.001). Bte] 7|Z s 27y} oJF
71 3% 7kt ©hE A7kt vla] f-2) s
=9k, AAFVHRE AR VS EE Wokth
(p<0.001). ABEAQ] 71T oA 2T} o] F7}
T 3% HA7ES 247} 532, 5312 229l xjo)
7 g, T it =2 A5E Ao
713527} =UTHp<0.001). o] FET 2EX] o]
F(Kim MW 2009)9| - = o] 5 &
7V E 71 S B AR G
2 Bslgon, 3% HrltolA 7t
=5 Uehjlo] & ArAde} §41
At

N
N
ofd
L

B fol o ol

=

ul
=

O
=

oo oo
i
o rr
N

ol
odd
o

E APl esE AF 7MHFE 0, 3, 5, 7, %E
T FHAEAT itst &

5}
o] At t27o] 1.246

gmL9om, oF 7} ko] 1.241~1.246
gmLE YeRton, AJgzte] fo]Al ztol=
AATh 7] ¥=e] pHE o] 6.712 7F3
Ekom, oAF 7HF H7kEo] 6.14~6.427 Gk
Hp<0.001). F719] FEgHde dx2dHe) o
7V A7krol ¥ w8k, o5 /MRS Ao
24 FEFEF] S7FeATHp<0.001). F7]9]
pHE= dlZTo] 6.18, 5715 A7kl 591~
6.11% JER} A|57ke] fofgh ato] 7} gl om,
AT Aol S 7719 pHe #4st
43S BAtHp<0.001). F712] HAAL of
o] 7.0290em, oF J}F Hrbo] 7.32~
75302 e, tl2w BT of 3= 71 kol
] E=THp<0.001). 48L& t27o] oI5
F A7REET ¥ =7 Yehgen o Fo1E
7o) S71eE 2HAE tH(p<0.001). A=
oA & LS tixTo] 80.529.01, oJF
7} H7kEo] 67.83~74.702.2 YER] ofF 7}
T o] 7S Akl th(p<0.001). A
A aghe tixre] o F 7R AUt ET B
veRg o, #2421 atol= Stk = bak
< ETET ofF 7HF Hrke] wA WER
o}, Alg7Ee] o3t Aol fiTh 719 A
T 23 A3 Q27 12633 kglem®, AF 7HE
A 72 108.56~110.60 kg/em’ 2 VFER} o 2
B} o 374 ko] Aot SEATHp<0.001).
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o
e N
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DP-PH 2t 2752 thxo] 20.69%3A M,
o3 7HE H7REE 3837~69.48% % Tl HTh
7 RS THp<0.001). A5 717 H7hekel &
=% DPPH 2HH 2 27 50] S7Fste] o571
9% 7 FI17F 7P =Sk BedAtke] 9
o, 3, Ak, AR Vsl M tlxw Tt
o] 5 71 3% A7k oAl 2felvt Il e
W, 5% o) A7k HEE dlErEn v 71
HATHp<0.001). o]# g A3}z Hol F7]

1 °4T 7HRE AV Al 1 S F
341713, DPPH &2 275+ w950l 771
ol 7Kg £Y F g Aor Alsdr:

S AR Bk Ur =
T Alolef] gejAel =}
ol gtk F7] wiEe] pHE Tl 7MY =

kem, ol 7 A7ke A Aasiit
(p<0.001). F7)9] FEFEFS xRt oF

7HE A7kl B #kth(p<0.001). #71¢] pHE
AT Hbe] BT Aadhke AW B
AHp<0.001). F712] HHALS 2T HT} o F
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