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Table 3. Formula for cookies

Flour weight basis(g)

Ingredients

3 6% 9%  12%
91

97
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12
35

Noni Powder

35 35 35

35
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2.5 2.5 2.5 2.5
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Baking powder

C 0%

Control

0 3%, 6%, 9%, 12%
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4. A58 54

F719] HHAA] G (spread factor)= F712] 27 (cm) @} Eol(cm)E 21 =
3kl AACC U (AACC 10-50D)& AH8-sto] 33] SAs3lt. F7]9] 272
7] 6705 7tRE AEs) 1 dolg ST §F 7zke] F71E 90°3AA o
Al A A FAE A 60 wre] A ikS ARtsih Eol= 6719
I8 ARE ol AT T Foled A o] Tl SAF Ao FHE
ZH7F 602 vro] Fataks Alaksigi

4

Average width of 6 cookies(cm)

Spread factor =
Average thickness of 6 cookies(cm)

=]

5 A d

. ‘—lJ_.

|\

F719] M= AAA(CR—-200, Minolta, USA)E AH&3te] WE(L), A=
(a—value), M= (b—value)E 33] WHE A slo] Hrgto =z YJeR|AL}. o] o
AREE 5 WAIT(Standard Plate) 9] 2 L=97.26, a=—0,07, b=1.21°]34t}.

6. 4

o
||\
ox,

719 A= A
System, England) & o]838}o] =Aslglon ag|= & H 1 9348 7|&o=
skt 71719 574
0.5mm/sec, post test speed 10.0mm/sec, &5 Al WM& E(strain) 50%, trigger
type auto 5g, 2mm cylinder probe@ 33| WHg ZA sl Hygho 2 YERNL
t}.

2 Texture analyser(model TA—XT plus Stable Micro

Z7 0 2+ option TA, pre test speed 2mm/sec, test speed
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F719] A3} &kol] FeFS v pH7|F £S55 w7 Aol A A'e] slehds}
S-S S7IA1A62) sl 7dako] Yepdtiar ¢ex ¢lth63)

U R 7] H=9] pHE gl 2Tl A 6.8940.022 el o, A& 3%
o A= 6.781+0.022 F2] 4 x}olE YERIT T AFF 6% A 6.6510.03,
AFT 9% A 6.60+£0.02, AT 12% A= 6.49£0.012] pHZFS YeER A

6%t AT 9% AT 24 Zlo]7t gllom BE Ao A F2o4
zfolE H otk Y S HUEsk A5 F719 pHe =Y 2] #H7FFl| ut
2

=
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62) HY Kim, JH Park. (2006). Physicochemical and sensory characteristics of pumpkin
cookies using ginseng powder. Korean J. Food Cookery Sci., 22, pp. 855~863.

63) 2419, (2014). | s7t F7] FHAEA vA = F& , daigha Grejroj gt
A AMAFEERI=E, p. 15

64) GS Kim, GS Park. (2008). Quality characteristics of cookies prepared with lotus leaf
powder. Korean J. Food cookery Sci., 24(3), pp. 398~404.

65) 3|4 (2010). A5 BT A7HE 79 FQ S B AT FBolAlol A 4T}
3] A]y , 20(6), pp. 957~962.

66) BFd A, k4. (2008). 7] 7F#9] H7F7t sugar—snap cookie®] FH 578 Hx|= 4
. Tl A E et s] ], | 40(2), pp. 234~237.

67) AT, 7. (2011). AYFEF FA=ES ke #7119 FAEA. T2 A
Z35+3]%]; |, 18(1), pp. 33~38.

-
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YEd $7] vb5o] WU SHL Table 400 AA3F Axpol 2o},

U g 7] R WEE 2T A5 1.07+0.01g/mL = 7P WA
et o A9+ 3% 1.12+0.02g/mL= #214<1 Zto]5 yehillet. A+
6%°l4 1.19£0.02g/mL, A& 9% 1.18+0.04g/mL, A&+ 12%N4
1.23£0.05g/mL = thxat3t 24 Ad Atolol= 724 zlol7t A= As
& g dom, AFT 6% ~12% el frol Al AfelE HelA] gtk

ole 3t 77] WEe] Wik F7]o] Ao} 7] Fwd] G v FAwo]
S 4o we} Aol 5 gl o8] U Wi AL WA= Ao 1
SLH YT T0)

Ae] Akekol %—7}@% WEsl wdeA Fbeke dis 54T
AT, £ATATD, AR}, BedF7|79)0] Apel B AT} FAH 73% Ep
g 2 4 Qon], E3 EHE?P% AT Aoleli= fol Fol 7} gl om A
A Afolol i ol 2fol7} gl Ao e R Qo] Aubs WA T

68) MH Lee, MS Oh. (2006). Quality Characteristics of Cookies with Brown Rice Flour,
Korean J. Food Culture, 21(6), pp. 685~694.

69) YJ Moon. (2011). Quality characteristics of cookies containing, pp. 3~17.

70) HS Cho, BH Park, KH Kim, HA Kim. Antioxidantive effect and quality
characteristics of cookies made with sea tangle powder. Korean J Food Culture, 21(5),
2006, pp. b41~549.

71) HaAlA, 249, o] &=, (2009). A F719] kst 2 FHAEA. (A Ex
7sk3]) A, | 25, pp. 521~530.

72) A3, (2009). £ F719] gkt H FHEA. b2 528k8] %), |, 38(11), pp.
1414~1421.

73) A4, (2011). AR, B AA4E A Fole] FASA, | @A G Agivietel A
A}el] =, pp. 25~47.

74) 7173 3], WH] gk AL &5, (2009). WA (Fruit of Prunus serrulata 1. var. spontanea
Max. wils.) 'ﬂj—t’éé 7}k ?7]4 =4 54, WA E3erE Ay |, 38(7), pp. 920~
925.




Table 4. pH values and densities of cookie dough with different

addition rate of Morinda citrifolia powder

Sample pH density(g/mL)
0% 6.800.02"% 1.07+0.01°
3% 6.780.02" 1.12+0.02°
6 % 6.65+0.03¢ 1.19+0.02*
9 % 6.60+0.02¢ 1.18+0.04%
12 % 6.49+0.01 1.23+0.05°

U Means in the column with different superscripts are significantly

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

2) Mean+SD
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pH

6.8

6.6
6'4 I I:
6.2

control NP-1 NP-2 -3 -4

Fig. 1. pH of cookie dough with different addition rate of
Noni(Morinda citrifolia) powder

NP—1; 3% Noni(Morinda citrifolia) powder
NP—-2; 6% Noni(Morinda citrifolia) powder
NP—-3; 9% Noni(Morinda citrifolia) powder

NP—4; 12% Noni(Morinda citrifolia) powder
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density(g/mL)

125

1.2

1.15
i §
1.05
q
0.95 - | | i I |

Control  NP-1 NP-2 NP-3 NP-4

Fig. 2. Density of cookie dough with different addition

rate of Noni(Morinda citrifolia) powder
NP—1; 3% Noni(Morinda citrifolia) powder
NP—2; 6% Noni(Morinda citrifolia) powder
NP—3; 9% Noni(Morinda citrifolia) powder

NP—4; 12% Noni(Morinda citrifolia) powder
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YRS IR 719 REES 54 2= Table 59 2t

z 0.05% 7} $tA Yel o, AdT 3=
9.00+0.01% 24 =o]7} QAT A+ 6% A= 8.96+0.05, AT 9%+=
8.95+0.18, A& 12%°) A= 9.21+£0.072 7} =& R3S B o) &

o) Aol WolA k). wUE T Wl mep wuBE F7)e] SEg
XAl
q

FE FOEE(p0.05)NA FelHQ) Aol B ol A ek o= 1w Rate
ool O3 WM SR FRE T TN SR EFE ST PRAAA
FFe MHS AoT ARHE Hholtt

S H7Vs 7175, Ay SR E Hrysk F
7]76)’ A OE‘UE% %7]‘?} ?—7]77)011 EH?} (?j ]/\14. EHZ?_Q_ /\]6_4?_ }\]_o]g V/_'»:

Bgepe] 14 Atol7k gl Aow ey o B AT 441 3RS

75) FOIF. (201D, VIS ALAEE WAL P19 FA K L ATHIR okl
AALeE9I=E,  pp. 41~46.
76) AL (2010). AN LEAE B F719) FA B4, AN 23S
OJ /\4/\].6]-_‘45: , pp. 28~38.
7)) HPA, O]”UL 213}, (2011). Z3FE2S H713F Sugar—snap cookies?] %2 EA4.
Pt ze] st #], , 17(2), pp. 198~208.
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Table 5. Moisture contents of cookies with different addition rate

of Morinda citrifolia powder

Sample Moisture(%)
0% 8.84+0.05°"%
3% 9.00£0.107
6 % 8.96:0.05"
9 % 8.950.18°
12 % 9.21£0.07°

U Means in the column with different superscripts are significantly

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

2 Mean%SD
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Moisture(%)

93
9.2
91

9
89
8.8
8.7 I
8.6 | | | | |

Control ~ NP-1 NP-2 NP-3 NP-4

Fig. 3. Moisture content of cookie with different addition

rate of Noni(Morinda citrifolia) powder
NP—1; 3% Noni(Morinda citrifolia) powder
NP—2; 6% Noni(Morinda citrifolia) powder
NP—3; 9% Noni(Morinda citrifolia) powder

NP—4; 12% Noni(Morinda citrifolia) powder
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wu] RS Wb F7)9 HAAE ol AN Table 63 2ol bk
8

Aubron F71§ WY FAAEE ASHE WYL P2 0

SUED )9 AL vz B9 6.6910.0lcmE 7 A YERta
EUR S H7RE AT 3%l 6.4140.02em, 23T 6% 6.31+0.09cm,
A

AT 9% A 6.0010.01cm, AT 12%14 6.00+0.02cm= == Q). w
A YRS HUbshe Al whEr A7) A7)7F freH o ® AfolE Helw
(p<0.05) #elgs & 5 A

EURE F719 A= Tt A5 1.26+0.10em= 7HE A2 ghs B3
o A% 3% 1.4340.09cmE Ho] FolFo g Aols Hth A
6%N A= 1.45%0.07cm, AT 9% NAE 1.50+£0.03cm, A&T 12%°1A]
1.5040.01cmE Yeb, A" 3% AT 6%, AT T 9%t 12% AkelellA
B o ARl AfolE HolA] S W, myEd MUt we fojHow STt

%!

S K3 tH(p<0.05).

YRS HPYALS 2ol 4§ 5.2840.06% 7 AA VR AT
3% A 4.4740.07, AT 6%l A 4.33+0.08= 27 2o]E Yepih A9
T 9% 4 4.0040.03, A& T 12% A= 3.99+0.04 % 7HF 2HA Vebgteh ot
2hA] 719 HAALS U Tbgel et frolH o g FolA| AE HY
tH(p<0.05).

ol Ui e] HUIE s v FAlo]l 2 Q% e FEH, W59 pH, 2]
7} ol tizTel B3] ol o2 Wk {543 B2 o

& ZAolgta AAREY, T oAM= 7 7P e S e
Zjiﬂr% HolAl # Aolz} Atsrt

o Ho
k>
1o
mo ol

78) RA Miller, RC Hoseney, CF Moris. (2007). Effect of formula water content on the
spread of sugar—snap cookey, Cereal Chem., 74, pp. 669~671.
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olgh e AT AR LI, ZuLRI0E WAk 7719 FAR AGL

Table 6. Spread factor of cookies with different addition rate of

Morinda citrifolia powder

Sample Width(cm) Thickness(cm) — Spread factor
0% 6.69+0.012V2 1.2620.10° 5.28+0.06"
3 % 6.41+0.02° 1.43+0.09° A47+0.07
6 % 6.31+0.09" 145007 4.33+0.08
9 % 6.00+0.01¢ 150+0.03 4,00+0.03
12 % 6.00+0.02¢ 150+0.01° 3.99+0.04¢

U Means in the column with different superscripts are significantly

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

2) Mean=+SD

79) HS Cho, BH Park, KH Kim, HA Kim. op.cit., pp. 541~549.
80) JS Lee, MS Oh. (2006). Quality characteristics of cookies with black rice flour.
Korean J Food Cookery Sci., 22, pp. 193~203.

- 26 -



Spread factor

6
5
4
3
2
0 | | |

Control NP-1 NP-2 NP-3 NP-4

=

Fig. 4. Spread factor of cookie with different addition rate
of Noni(Morinda citrifolia) powder

NP—1; 3% Noni( Morinda citrifolia) powder
NP—-2; 6% Noni( Morinda citrifolia) powder
NP—-3; 9% Noni( Morinda citrifolia) powder

NP—4; 12% Noni(Morinda citrifolia) powder
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4. F719] A=

wUREE G F7)0] At thgol] A4S Table 77 28 A0S ve}

& 3 ]
H g ad 2Rl wldek= (Maillard) WHS-, Foll B9 sk Gol o]t 7tepd s} vt
Soll 98 7 2GS B Aoz LA Qrhsy

S UehgE 4% L e gz A97} 72.48+0.09% 714 v
Uebgar A#T 3%0)4 57.13+1.09% 2 Z o7 vrolxth AF T 6% A
53.7940.01, 23T 9%l A 47.00£0.03, 23T 12%0l| 4 46.45+0.055 L}E}
W U H7be] S7Fgkel wet oA o Loglo] fHadhe AEs At
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Table 7. Hunter's value of cookies with different

Morinda citrifolia. powder

addition rate

of

Hunter’s color value

Sample L a b
0% 72.48+0,09°7 5.80+0.14¢ 39.26+0.08"
3% 57.13+1.09° 6.1120.03¢ 27 47+0.65
6 % 53.79+0.01° 6.79+0.40P 24.29+0.06°
9 % 47.00+0.03¢ 6.81+0.06° 22.01+0.05°
12 % 46.45+0.05¢ 7.42+0.04° 20.88+0.01¢

U Means in the column with different superscripts are significantly

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

2 Mean=+SD
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Lightness, L value
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Fig. 5. Lightness(L value) of cookie with different addition rate of

Noni(Morinda citrifolia) powder
NP—1; 3% Noni(Morinda citrifolia) powder
NP—2; 6% Noni(Morinda citrifolia) powder
NP—3; 9% Noni(Morinda citrifolia) powder

NP—4; 12% Noni(Morinda citrifolia) powder
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Redness, a-value
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4
2
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Control NP-1 NP-2 NP-3 NP-4

Fig. 6. Redness(a—value) of cookie with different addition rate of
Noni(Morinda citrifolia) powder

NP—1; 3% Noni(Morinda citrifolia) powder

NP—2; 6% Noni(Morinda citrifolia) powder;

NP—3; 9% Noni(Morinda citrifolia) powder

NP—4; 12% Noni(Morinda citrifolia) powder
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Yellowness, b-value
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Fig. 7. Yellowness(b—value) of cookie with different addition rate

of Noni(Morinda citrifolia) powder
NP—1; 3% Noni(Morinda citrifolia) powder
NP—2; 6% Noni(Morinda citrifolia) powder;
NP—3; 9% Noni(Morinda citrifolia) powder

NP—4; 12% Noni(Morinda citrifolia) powder
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Ay, 41(2), pp. 182~191.

96) JH Shin, SJ Lee, DJ Choi, OC Kwen. (2007). Quality characteristics of cookies with
added concentrations of garlic juice. Korean J. Food Cookery Sci., 23(5), pp. 609~614.
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300~305.
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44(2), pp. 67~74.
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Table 8. Texture characteristics of cookies with different rate of Morinda

citrifolia powder

Sample” Hardness(g/cn’)
0 % 4066.39+208.3121%
3 % 3079.43+263.75°
6 % 2945.83+106.50°
9 % 2745.07+114.51°
12 % 2421 .60+283 54°

U Means in the column with different superscripts are significantly different

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

2) Mean=SD
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Hardness(g/cm?)
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Fig. 8. Texture characteristics of cookie with different addition rate of

Noni(Morinda citrifolia) powder
NP—1; 3% Noni(Morinda citrifolia) powder
NP—2; 6% Noni(Morinda citrifolia) powder
NP—3; 9% Noni(Morinda citrifolia) powder

NP—4; 12% Noni(Morinda citrifolia) powder
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101) H9FAl, o182, A53F 7=, pp. 198~208.

102) W<, o=, olFd, AAwE, pp. 171~183.

103) SY Lee, JS Choi, SH Cho, KBWR Kim, WH Lee, SM Park, DH Ahn. (2006). Effect
of extract from glycyorrhiza ulanensis and curcula longa on shelf—life and quality of
bread. J. Korean Soc, Food Sci. Nutr., 35(7), pp. 912~918.

104) SY Yoon, JS Choi, SY Lee, KBWR Kim, EJ Song, CJ Lee, TW Kim, DH Ahn.
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extracts on shelf—life and quality of castella. J. Korean Soc. Food Sci., 38(10), pp.
1444~1451.

105) KN Park, LY Park, DG Kim, GS Park, SH Lee. (2007). Effect of turmeric(curcuma
aromatica salab.) on shelf life of tofu. Korean J. Food Preserv., 14(1), pp. 136~141.
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ko] 9lolA= Z2 7 5.60+0.098 0.2 714 =4 UERon AF T 3%
5.43+0.57%, A& 6%7} 5.25+0.48H 0% F% xjo]E Holx gt
(p<0.05). A WF AFF 9% 4.01+0.214, 23T 12%7} 3.33+0.27H 0=
et} 724 02 3| AfolE Hof wEs LH107)S H7bgE F7)9F FARRH

AES e 53] 8T 12%E 7P W HUtE BY =Y ide] 553

¢}
ol Wotel AL M Ao ArH,

Table 9. Sensory quality of cookies with different addition rate of Morinda

citrifolia powder

Overall

Sample Taste Color Flavor Texture e
acceptability

0% 5830577 611009  560+0.09°  496+025"  5.75+0.36

3% 5.72+0.42" 561027 5.43+0.57 4.93+0.15" 5.66+0.14"
6 % 5.98+0.01° 5.72+0.21° 5.2610.48" 5.00+0.41° 5.72+0.31°

9 % 4.31+047° 4.66+0.14° 4.01+0.21° 3.87+0.10° 451+0.28°

12 % 3.01+0.12° 3.6620.17 3.33+0.27 2.66+0.51° 3.04£0.18°

U Means in the column with different superscripts are significantly different

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

2 Mean=£SD

106) HAA!, ol¥ %, A %3}, AA=, pp. 198~208.
107) +383]. (2014). W5-H 7155 H7is F7)9 #4 543} itsl &4, el=Aekyst
3], , 20(3), pp. 443~452.
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Overall )
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—Control - NP1 -~NP2 ---NP3 - NP4

Fig. 9. Sensory quality of cookie with different addition rate of

Noni(Morinda citrifolia) powder
NP—1; 3% Noni( Morinda citrifolia) powder
NP—2; 6% Noni( Morinda citrifolia) powder
NP—3; 9% Noni( Morinda citrifolia) powder

NP—4; 12% Noni(Morinda citrifolia) powder
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ABSTRACT

Quality Characteristics of Cookies

with Noni(Morinda citrifolia) Powder

Kim, Soo Han

Major in Food Service Management

Dept. of Hotel, Tourism and Restaurant
Management

Graduate School of Business Administration

Hansung University

This study set out to make cookies that could be easily handled by
consumers and were sweet by adding Morinda citrifolia powder and
examine their quality characteristics in order to expend the uses of
Morinda citrifolia. As for the pH measurement of the cookie dough to
which Morinda citrifolia powder was added, the addition group made a
significant decrease in pH than compared with the control group.

The moisture content of cookies to which Morinda citrifolia powder
was added was in the range of 8.84~9.21% according to the addition of
0~12% Morinda citrifolia powder. There was no significant differences in
the moisture content of cookies made with Morinda citrifolia powder at
the significance level of 5% according to the addition of the powder.
Significant differences were found in the diameter, which represents
spreadability, in the group of Morinda citrifolia powder according to the
addition.

As for chromaticity, the control group recorded the highest L value at
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72.48%+0.09. With the rising addition of Morinda citrifolia powder, L
value tended to drop significantly. As for a and b values, a value made a
significant decrease according to the addition of the powder.

The control group also recorded the highest hardness points and had
significant differences from the group of 3% Morinda citrifolia powder,
which had no significant differences from that of 6% Morinda citrifolia
powder.

The visual evaluation results found no significant differences in taste,
flavor, texture, and overall preference between the group of 6% Morinda
citrifolia powder and the control group, but color was an exception,
which suggests that cookies to which 6% Morinda citrifolia powder is

added seem to be the most ideal.

[Key words] Health functional substance, Noni(Morinda citrifolia)

powder, Cookie, Characteristics of sitology, Functional evaluation.
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