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Quality Characteristics of Cookies with Persimmon Peel Powder
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Abstract

Traditionally, the persimmon Gojongsi (Diospyros kaki Thunb) is peeled to make dried persimmons and the skins are thrown away. In
this study, the quality characteristics of cookies containing persimmon peel powder were tested for recycling of the persimmon peels.
The amounts of persimmon peel powder added to the cookies were about 0, 5, 7, 9 and 11%. The densities of the cookies of the control
group and the persimmon peel powder containing experimental group were 1.25 and 1.25~1.37 respectively. The pH was 6.02 for the
control group and 5.95~6.01 for the experimental group. Significant differences in the moisture content were observed between groups
at 3.34 and 2.16~3.31 for the control and experimental groups, respectively (»<0.05). The spreadabilities and loss rates of the cookies
increased with increasing amounts of persimmon peel powder (p<0.05). In contrast, the loss rates and leavening rate of the cookies
decreased significantly with decreasing amounts of persimmon peel powder (p<0.05). The lightness of the cookies showed significant
decrease (p<0.05), while the redness and yellowness increased with increasing amounts of persimmon peel powder. The hardness (kg)
of the control group was 0.847 while that of the experimental group was 0.904~1.110. In the QDA, the results of sensory characteristic
analysis showed that the experimental group earned 11% higher scores for color, flavor, taste, and bitterness, 7% higher for appearance
and 9% higher for after taste. The consumer acceptance test revealed the experimental group to have a 7% more positive evaluation for
color, favor, taste and texture than the control group. On the grounds of the experiment above, the optimal mixture ratio from the sensory

test was found to be 7% persimmon peel powder in the cookies.
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Table 1. Formula of Cookie with different amount of persimmon
peel powder

Ingredients persimmon peel powder contents (%)
3] Control 5 7 9 11
Wheat flour 250  237.5 2325 2275 2225
Persimmon peel powder 0 125 175 225 275
Butter 176 176 176 176 176
Vanilla powder 3 3 3 3 3
Sugar powder 78 78 78 78 78

Pass the 35 mesh sieve
wheat flour

Butter bench time
(18~20°C, 40 min)

Mixing wheat flour
persimmon peel powder
(0%, 5%, 7%, 9%, 11%)

Mixing butter, sugar
powder & —
vanilla powder

“— <« <«
«— <« <«

Creaming butter Pass the 35 mesh sieve

\ [
l

‘ Mixing ‘
l

‘ Molding (D=4~5 cm) ‘
!

‘ Packaging with oil paper ‘

l

| Bench Time (1 hr at -24°C) |

l, Remove the package

‘ Coating eggs and sugar ‘

l

| Cutting (S = 3.5 mm) |

l

| Baking in oven (150~130°C, 16~17 min) |

l

‘ Cooling (after 1 hr) ‘

l

‘ Packing ‘

Fig. 1. Flow chart for preparation of Cookie with different amount
of persimmon peel powder

of Yol -24°C WY54(Dy-170RF, DAEYEONG E&B CO.,
Ltd, Ansan, Korea)ollA] 1413t &<t 2T WHsA|Z] vt
£ 71EE)E H71A 45 mm FAE FIFA A=
i, gA FdYEEE o838t wES9 Aol 3.5 em7}
HES AR AE S-S 228 d¥l 3 cm?
AL T geth $E 150°C, 2 130°CE G dd
L E(FDO-7102, Daeyung Bakery Machinery Ind, Co.,
Ltd, Seoul city, Korea)oll B3 16~17%3F 79 Aol

a2 22 7feks) 4] 4 308 4] 55 (2014)

>

12t < WAANAY. BE Aee A 715E 7}

% o AdAel ofs) o e dndde Tk
=S P‘E&‘\U}. W= A2t 17] EARRS BE AIRT)
%f& z7o 4 AASHAH

offt irﬁ

4, Ht=(Dough)2| L= I pHEH

7] ¥kso] 1EE 50 mL wl2A-E %%ﬁ“r 30
mLE B3, 7] §=F 5 g& go] Eojd F
sto] whso] Hujo] thdk FAle] Hl(g/mL)E :rLO}?iU}.
pHE HES 5 goll S/ 45 mLE 93, speed 4014 2
Zt ;F@ﬂ{BagMixer, interscience.fr, Saint Nom, France)*|
71 &, AISE 4000 rpmolA] 1587 U4 E2](Gyro406G,
Gyrozen Co., Ltd, Incheon city, Korea)3 54 vHe F 5|
pH meter(Docu-pH meter, Sartorius, goettingen, Germany)
B2 g2oA SHEAT

Hk=o] FA|
9 % (Density) = j :* )
Hh=29] 73] (ml)
5. oo F7 |°| 28 =3

sto] Az F7)9 FEF
F o] HAIAClE &
% Ao ol WH-g7]o|
%101 RnY 3}9\5{1‘4-. 24*]2} 5 —:r17]§ Stomacher lab blender
(Bagmixer, Interscience.fr, Saint Nom, France)= speed 4
oA 184 335 WHEst FHsg BT 5 g& AHS)

FEZ=77]1(MA35, Sartorius AG., goettingen, Germany)
& o] 83ty SAHBIATE F 33] HbE SAHsI FAGS
YERH AT
6. Zutm 7|9 mHEY, WIE, &H4E8 =

719 HAAS Aol U@ FA W2 e A
© = AACC(American Association of Cereal Chemists)
method 10-50D(1983)°] ¥ <& o]-8ste] 33 4T 3
TEoE Yeiiidah 7ol 7= A4 1A%t 3
Zret & A4 FAE mmE 2 SHEATE F719] 2
742 Vernier Caliper(H530-30S, HANCO, China)E A&
st 77 o7hE VIR AP & 1 AA 2ol =4
skal, oAl Z42ke] 7185 90 °C2 3AA 22 Wi
2 708 ZAskel 77t 0.2 Lol 7] 17)¢] BT
e ANSAT, TAE 679 7B FHOT Wold
RolE ZAHIL £AE HHo] ThA golel Eol
243 AL FAE 622 ol 7] 1)) Jé:%k
AT}, 38 W2 ZHele WP A4 T @e

x FEe 79 B A% 1o F

g0
THS A7 S48t 1 Aolol] of

2 o o i =
xR
ST}
B
(1
i
(SUEA=)

=



3 HlER A=A, 33 W

A\

At

%] *J(Spread factor)

7] 6709 B+ 27 (mm/7N)
" 9] ool BE E=olmml)
A E(Loss rate, %)
w7l A 39 1719 FF *Hg)
1 A 0E A0 3w
3 %-&(Leavening rate, %)
7 Hs wo) AAT FA)e] FF AHe)
7] A3} 39 2 F719 FF 2Hg)

rpr

100

g
O (

%100

ol | iy

7. Ao T7le] ME £H

73] F719] M= AA(CM-5 Minolta Co., Osaka,
Japan)E ©]-83t] LAN(HE, lightness), agi(ZA%E, redness)
o} bA(FAE, yellowness)S ZH3I3TE 33 A3
H gk o2 YERNRITE ojuf AHEH wFE AR ghe
L=58.19, a=-1.07, b=1.20°]AT}.

8. 2| 7yle| A= 57X

hxd by B 37} $27]9] 74 E(hardness)s tex-
ture analyzer(TAXT Express-Enhanced, Stable Microsystems
Ltd., Godalming, England)E AH&-3tth 7] probed]
AT o GA AR ELEo] gl ARo|EE AFE
probeE one cycle testE AR AP AL pro-test
speed 5.0 mm/s, test speed 1.0 mm/sec, post-test speed
10.0 mm/s, test force 100.0 g, distance 50% =74 F Lo
Zl force distance curveZF-E] 73 =(hardness)E =43}
o, Z+ Ng F F 33 vHE dste] Fagto® e

WA

9. &dutu| F7|9| H#sHI}

1) Zotm| F7(2] N RALEA ZHAt

AFUstael A 225 AFsta e I T Bs
W7t Aol A& 30 FeRE 33 Ao HARE o] &
sle] 109 BAHEA wid-e FASHE T 109 s
15l 1318 oF 27043t A 18] 1A A &
st AR HdES ARE Aol E}F
otEy] fj8 54 Hr Wl s EEsta 44
AP L F, FTYI HEE ALY = AR
Ak

ANEE dFERoA FE23 A A 2AE BAEHY
o, JdEdA WISHA AASAT T BeF E
4 H7be AR BARRA RS 712 0E iUt Aol
AAE & A Fol thste] 771x]2] BsZ EAL AT

o

iy

o Ar b e

Pt
o

It |o

Aube) Hukg A7k 719 FA5Y 623
2 BT F7RHA stk ikl edzke glolar 3
TIAdE Hasel] st 3 Als 37E Folls A

2 ol o Aws st o]He] Alge) o7 FEHE
FHagstdth Als H7F Allle 179 1HEe F3loH,
1 ¥35S AL 33| qHE AASATh
H7FE-2 Al(color), (flavor), THo(sweetness), %
Sk(bitterness), ]33 E-*J(appearance characteristics), =
A H(texture), FH|(aftertaste)©|Th. 2t 7ol A8E= Al
7+ oF 30&0ldTh ddEoA HIF 1A ARE &
ol9le] FRY A& AF, 74 AIFA Y A
SIE=E skt HdES o] X3 sE, Fro AE
& Fol=S otk BRI 15 com A ¥E £ 05
cm 5018 ol AFubH-g EAS 15 cm lineH =5 o] &

she] rkshaiTh1=cksith; 1575,

ml

2) Zdutm| F7[9| AH|X} 7|SE EAL

AR 7|55 H{rhe AFdstuddA xEE HFet
I e A 1009 e skt &na 7|8
H7HE st A HAlol Al 57HE ol 3 3
AR Ao BxH Foa 2 V5= AAPHH
of thal d3stTt

B7F Alell= AAE g AlEe tiste 5713 9] s
E4e cANE 25 BreHA skdth dbe deztks
o s Esldds HAslelr] Aste & Al 3
7} Folle ATE T ol o AuS st oY A s
o ot FFes HAsleITh Alse gk HAS §lof
7] f13l drEel A FE% Al A SAE BAISII S
o, AEE AGsHA AASAT LA 75 HAE 3
7} &5 A(color), E(flavor), SHtaste), 27 (texture),
AREAR] 7] & %(overall quality)©|th. B7FEHES 74 &
SRS o]8ste] BrFstATHI=ml-%- Atk 7=vl-%- Foh.

P

1, SA|1xz2|

Aol Lol Aol i nE FAAZE SPSS
Version 20.0 package program< ©]& B3 ZTFHAE
Ttk ZF A7k oA A8 AR (ANOVA)
p<0.05 =41 Duncan®] Thar9]17%(Duncan’s multiple
range test)yHOo 2 I3

=}

V. A3z 2 pa

a = =<

o

Ay B4 JArbFe 2Elete] Axd F719 wh
UE SAZAT= Table 29 ok 3y £2-5 A7}
F7] Hkxe] UxE 27t 1.25 g/ml, AET 5, 7,
11%= 242 1.25, 1.37, 1.37, 1.17 gml2 7343 7}

off so

Korean J. Food Cook. Sci. Vol. 30, No.5 (2014)



624 3

e

SR

o

Table 2, Density and pH of Cookie dough with different amount of persimmon peel powder

Ratio of persimmon peel powder(%)

Properties
control 5 7 9 11
Density (g/ml) 1.25+0.00"" 1.25+0.00° 1.37+0.20" 1.37+0.20° 1.17+0.14*
pH 6.02+0.13" 6.01£0.11° 5.99+0.01° 5.99+0.01° 5.95+0.25°

YMean+SD.

*¢ Superscript letters in a row indicate significance at p<0.05 by Duncan’s multiple range test.
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Table 3, Moisture content, Spread factor, loss rate and leavening rate of cookies with different amount of persimmon peel powder

Ratio of persimmon peel powder (%)

Properties
control 5 7 9 11
Moisture content 3.34+0.28"" 3.31+0.42° 3.07+0.07" 2.33+0.20" 2.16+0.08"
Spread factor 6.14+0.21"" 6.49+0.60" 6.61+:0.23" 6.85+0.84° 6.43+0.78"
Loss rate (%) 8.11+0.32" 8.45+0.15" 7.94+0.20™ 7.72+0.38° 7.35+0.37"
Leavening rate (%) 99.73+3.87° 96.44+1.58" 91.53+2.75" 90.86+1.87° 83.33+4.17°

YMean+SD

¢ Superscript letters in a row indicate significance at p<0.05 by Duncan’s multiple range test

b E 227}t 2] 4] 307 7 55 (2014)
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Control 5%

9% 11%

Control: flour added with none persimmon peel powder.

7%: flour added with 7% persimmon peel powder.

11%: flour added with 11% persimmon peel powder.

5%: flour added with 5% persimmon peel powder.
9%: flour added with 9% persimmon peel powder.

Fig. 2. Photograph of Cookie with different amount of persimmon peel powder
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Table 4, Color value and Hardness of cookies with different amount of persimmon peel powder

Ratio of persimmon peel powder (%)

control 5 7 9 11
L-value 76.58+0.37"" 64.46+0.64° 63.91+0.34° 61.23+0.73° 59.21+0.33¢
a-value 0.99+0.10° 9.55+0.34° 10.46+0.11° 11.74+0.12° 12.3840.12°
b-value 23.85+0.44° 35.040.27° 36.46+0.15° 36.95+0.25% 37.2240.27°
Hardness (kg) 0.847+0.12"* 0.904+0.08" 0.907+0.19" 1.091+0.22° 1.110+0.18°
YMean+SD

““Superscriptive letters in a row indicate significance at p<0.05 by Duncan’s multiple range test.

L-value: Black = 0, White = 100.
a-value: Red = 0 to 100, Green = 0 to -80.
b-value: Yellow = 0 to 70, Blue = 0 to -70.
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Table 5, Quantitative descriptive analysis of cookies with different amount of persimmon peel powder

Ratio of persimmon peel powder (%)

Properties
control 5 7 9 11
Color 1.69+1.88"° 5.2242.76° 5.39+2.20° 7.28+2.46° 8.40+3.18"
Appearance 11.70+2.64* 8.56+2.31° 8.28+2.36" 8.20+3.07 7.40+3.51°
Flavor 3.58+2.75" 6.85+2.20a 6.90+2.50" 7.50+2.27° 7.7242.67°
Sweetness 4.60+2.54" 5.97+2.73% 6.44+2.51" 6.76+2.89" 6.77+2.83"
Bitterness 2.77+3.32° 3.00+3.36° 3.75+3.48" 3.66+3.82° 3.88+3.71°
Texture 3.9542.16° 5254227 5.13+2.41° 5.97+2.33% 6.43£2.11°
After taste 5.10+3.24° 6.31£2.36" 6.32+2.23" 7.05+2.15° 6.65+2.30°
YMean+SD

““Superscriptive letters in a row indicate significance at p<0.05 by Duncan’s multiple range test.

15 cm line scale :

1 = weak very much, 15 = strong very much.
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Table 6, Consumer acceptance test of cookies with different amount of persimmon peel powder

Ratio of persimmon peel powder(%)

Properties
control 5 7 9 11
Color 2.76+1.73 4.93+1.07° 5.81+0.77" 5.20+1.02° 3.61+1.87°
Flavor 3.41+1.31° 5.20+1.00° 5.50+1.00°" 5.44+0.93" 520+1.15°
Taste 2.74+1.34° 4.33+1.43° 5.01+1.07° 4.74+1.19" 4.66+1.38"
Texture 4.19+1.51° 4.87+1.05° 5.37+1.02° 4.99+1,08" 5.04+1.29"
Overall quality 3.01%1.59° 4.83+1.22° 5.37+0.98" 4.94+1.02° 4.84+1.22°

YMean+SD

a'dSuperscriptive letters in a row indicate significance at p<0.05 by Duncan’s multiple range test. seven point scale : 1 = dislike very

much, 2 = dislike moderately, 3 = dislike, 4 = neither like nor dislike, 5 = like, 6 = like moderately, 7 = like very much.
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