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Quality Characteristics of Cookies Made with Chestnut
Inner peel Powder
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Dept. of Hotel culinary & Catering Management, Chungwoon University
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Abstract This study investigated the quality characteristics of cookies made with chestnut inner peel powder and
its potential as a food ingredient. Cookies were made with various levels (0, 10, 20, 30, 40%) of chestnut inner peel
powder. Dough pieces were baked for 20 minutes at 180°C in an electrically heated rotary oven for about 10 minutes,
and all items were measured after cooling for 24 hours at normal temperature. Quality characteristics were measured
by moisture content, leavening rate, loss rate, spread factor, color, texture profile analysis, and sensory evaluations.
The moisture content of cookies was significantly affected by increasing chestnut inner peel powder (p<0.001). The
spread factor as well as L-value and b-value of cookies significantly decreased with increasing chestnut inner peel
powder content (p<0.001). However, hardness and redness (a-value) of cookies significantly increased with increasing
chestnut inner peel powder content (p<0.001). The sensory score showed that cookies added with 20% chestnut inner
peel powder had higher color, texture, and overall acceptability scores than other samples. As a result, quality of
cookies added with 20% chestnut inner peel powder was the most suitable, and we suggest that chestnut inner peel
is a good ingredient for increasing the consumer acceptability and functionality of cookies.
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Table 1. Formula for cookies made with chestnut inner
peel powder

. Sample')

Ingredient

Control CIPP CIPP CIPP CIPP

10% 20% 30% 40%
Flour 100 90 80 70 60
Chestnut
et 0 10 20 30 40
peel
powder
Sugar 65 65 65 65 65
Butter 65 65 65 65 65
Egg 20 20 20 20 20
Baking 2 5 2 5 5
powder
" Control : No Chestnut inner peel powder

CIPP 10% : 10% Chestnut inner peel powder
CIPP 20% : 20% Chestnut inner peel powder
CIPP 30% : 30% Chestnut inner peel powder
CIPP 40% : 40% Chestnut inner peel powder
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Table 2. The operating conditions of the texture profile

analyzers
Caption Operation condition
Test Type Return to Start
Mode Compression
Plunger Type A
Pre-Test Speed 1.0 (mm/s)
Trigger Force 5.0 (g)
Test Speed 0.5 (mm/s)
Return Speed 10.0 (mm/s)
Test Distance 3.0 (mm)
Test Cycles 1
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Table 3. Moisture content of Chestnut inner peel powder

Moisture content

Sample %)

Chestnut inner peel powder 0% 1.90
Chestnut inner peel powder 10% 1.17
Chestnut inner peel powder 20% 2.11
Chestnut inner peel powder 30% 2.19
Chestnut inner peel powder 40% 227
Chestnut inner peel powder 3.70
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Table 4. Baking loss of cookies made with various levels
of Chestnut inner peel powder

Samplcsl)
Control CIPP CIPP CIPP CIPP
10% 20% 30% 40%
Baking
oss(%) 14.83 8.33 7.00 6.17 11.50
Y Control : No Chestnut inner peel powder
CIPP 10% : 10% Chestnut inner peel powder
CIPP 20% : 20% Chestnut inner peel powder
CIPP 30% : 30% Chestnut inner peel powder
CIPP 40% : 40% Chestnut inner peel powder
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0: Control (No
1: CIPP 10%(1

Chestnut inner peel powder)
0% Chestnut inner peel powder)

2: CIPP 20%(20% Chestnut inner peel powder)

3: CIPP 30%(3

0% Chestnut inner peel powder)

4: CIPP 40%(40% Chestnut inner peel powder)
Fig. 1. Color Values graph of cookies made with various

Table 5. Spread ratio of cookies made with various levels
of Chestnut inner peel powder

Samplel)
Control CIPP CIPP CIPP CIPP
10% 20% 30% 40%
S-R? 9.47+ 8.02+ 7.15+ 7.99+ 7.74+
04337 026 0.23 0.24 0.19
F-value N.S
YControl : No Chestnut inner peel powder
CIPP 10% : 10% Chestnut inner peel powder
CIPP 20% : 20% Chestnut inner peel powder
CIPP 30% : 30% Chestnut inner peel powder
CIPP 40% : 40% Chestnut inner peel powder
S R : Spread ratio of cookies

The value is Mean+SD (n=3)
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Table 6. Color Values's statistical analysis result of cookies made with various levels of Chestnut inner peel powder

Color values Sample') F-value
Control CIPP10% CIPP20% CIPP30% CIPP40%

L 66.49+0.047) 45.55+0.02° 37.76+0.01° 37.75+0.02° 32.64+0.02° 1248377.8
a 7.790.02° 10.68+0.02° 11.99+0.02° 12.70+0.02" 12.21+0.01° 57130435
b 29.84:+0.03" 17.77+0.01° 15.10+0.02° 14.63+0.01° 12.66:+0.02° 400491.198"

Control : No Chestnut inner peel powder

CIPP 10% : 10% Chestnut inner peel powder

CIPP 20% : 20% Chestnut inner peel powder

CIPP 30% : 30% Chestnut inner peel powder

CIPP 40% : 40% Chestnut inner peel powder

IThe value is

Mean+SD (n=3)

Different superscripts (a-¢) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.

p<0.05,

“p<0.01,

"p<0.001
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CIPP10%

Control

CIPP20%

CIPP30% CIPP40%

Fig. 2. Cookies added with different concentrations of Chestnut inner peel powder.

g, S0 7 A7 F126]E

5 Sn] Hrteo] 7t
, G71ET HUF Y022

g D7 o] &
7VrE W) & FAEDb)Y gl FoHoR A
S, AN () AR FTkste] B AA
o} frAstoH, vls=gk ARE o)gal A7 Hok §
o &7 A7F FI0[5, 7] AT E AR 2RE
HERH AT

3.6 2710 =

S H7F F71E 3 wkEsle] A% Ax 3

of th3t A¥}= Table 7, Figure. 20 YEFITE

F719 Are A7t e Asd wet G A
o] drkar Hars o] QIth25]. & AT A3} &3S
A7belA 2 dxT F719 BEe APTET 52

e eI
S7FE 10% H7bere]l Axgho]l 7 wigkow,
20%, 30%, 40% o= UElth &37155 A7EA|
¥ gz F719F EITHFE 20% #7719 A
T fFoAQl Aozt gl e, &97FEE 10%, 30%,
40% A7Fst #7119 AxE gz 9 20% 27 &
oAl ztelE YERN AT (p<0.001)
izt s &9 7FFE ks F7)7F dA8] w
Te I S b o Sl L R R P = P
Fol| Wi} Amr) S7bss AeS vepioh diuy o
S HUbeE FIN25]] AFelM Ax Ee] b
ute} Axrb S7rekdkal Baigk vl gl o] HA)
7b AT e w HrtEke] WoldSE Awt
7Vt o] AFAI T A 9L Zo] # AeAr
A7} FERSFGT1%)0] & Hod g3 X
o] FY|7HFE bl Ao ¢S vAE AL

°
= =
et

u

oHT o oN B 2 HE o 30

Table 7. Hardness of cookies made with various levels of
Chestnut inner peel powder

Sample”
Control CIPP10% CIPP20% CIPP30% CIPP40%
266810.17  15352.97 211536.33 23880.97 33838.17

Hardness ¢ 60657599 £17857.13° £13438.48° £2514.96° +11934.65"

F-value 26077

UControl : No Chestnut inner peel powder

CIPP 10% : 10% Chestnut inner peel powder

CIPP 20% : 20% Chestnut inner peel powder

CIPP 30% : 30% Chestnut inner peel powder

CIPP 40% : 40% Chestnut inner peel powder

“The value is Mean+SD (n=3)

IDifferent superscripts (a-¢) in a row indicate significant differences at
p<0.05 by Duncan's multiple range test.

"p<0.001
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Fig. 3. Hardness graph of cookies made with various
levels of Chestnut inner peel powder
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Table 8. Sensory test of cookies made with various levels
of Chestnut inner peel powder

Sensory attributes

Samples” 1l
P Color  Taste Flavor  Texture Overa‘ .
acceptability
Control 290+ 375+ 3.60+ 3.50+ 330+
097 1165 094 1.10° 1.08°
380+ 330+ 345+ 3.95+ 3.55+
TPP 109
¢ 0% 0.77° 0.98" 0.94° 0.83" 0.76"
4.00+  3.65+ 3.15+ 4.10+ 4.15+
TPP 209
CIPP20% g6t 1090 081° 0.72" 0.88°
3.05+ 335+ 3.45+ 295+ 3.55+
0,
CIPP30% 00" 159 1.23 1.15° 1.29
335+ 2.05+ 225+ 2.40+ 1.90+
PP 409
CIPP 0% 100" 1090 097 1.23 0.85"
Fovalue wang) " " -
Control : No Chestnut inner peel powder
CIPP 10% : 10% Chestnut inner peel powder
CIPP 20% : 20% Chestnut inner peel powder

CIPP 30% : 30% Chestnut inner peel powder

CIPP 40% : 40% Chestnut inner peel powder

IThe value is Mean=SD (n=20)

The same superscripts in a row are not significantly different at
p<0.05 by Duncan's multiple range test.

"p<0.001

“Each value represents the means and standard deviation(sd) of ratio
by 20 panels using

S-point scale(1: very poor, 5: very good)

Sensory attributes

Overall
acceptability

Taste

Texture Flavor

~+Control *CIPP10% CIPP20% ~CIPP30% ~—CIPP40%

Fig 4. Sensory test graph of cookies made with various
levels of Chestnut inner peel powder
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