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Quality Characteristics of Cookies fortified with Skate (Raja kenojei) Powder

Hee-Sook Cho, Kyung-Hee Kim*
Major in Food and Nutrition, Division of Human Ecology, Mokpo National University

Abstract

This study was conducted to investigate the quality characteristics of cookies prepared using skate powder (0, 1, 3, 5, 7%)
as a substitute for flour. The pH of the cookie dough decreased significantly in response to the addition of all levels of skate
powder. However, there were no significant differences in the dough values among the test groups. Furthermore, when the
spread factor values were compared among groups, they were found to be inversely proportional to the skate powder
concentration. In addition, the Hunter’s color L, a and b values decreased significantly as the level of skate powder
increased. Moreover, the addition of 1-7% skate powder resulted in increased hardness, cohesiveness, springiness, and
brittleness when compared to the control. Finally, the results of the sensory evaluation and acceptance test showed that the
cookies containing 3% skate powder had the highest scores.
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<Table 1> Formula for cookies made with Skate (Raja kenojei)

powder (%)
) Samples”
Ingredients

Control S-1% S-3% S-5% S-7%
Flour(g) 300 297 291 285 279
Skate powder(g) 0 3 9 15 21
Sugar(g) 150 150 150 150 150
Butter(g) 150 150 150 150 150
Egg(no.) 1 1 1 1 1
Baking powder(g) 8 8 8 8 8

YControl: no Skate (Raja kenojei) powder

S-1%: 1% Skate (Raja kenojei) powder added
S-3%: 3% Skate (Raja kenojei) powder added
S-5%: 5% Skate (Raja kenojei) powder added
S-7%: 7% Skate (Raja kenojei) powder added
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<Table 2> Proximate composition of Skate (Raja kenojei) powder

and wheat flour
Samples
Characteristics Wheat flont Skate (Raja kenojei)
powder
Moisture 10.41 5.35
Crude protein 13.53 76.61
Crude lipid 1.20 2.09
Crude ash 0.28 14.13
Carbohydrate 75.09 1.91
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<Table 3> Density and pH of cookie dough made with Skate (Raja kenojei) powder

Samples”

Properties F-value
Control S-1% S-3% S-5% S-7%
Density (g/mL) 1.24+0.01% 1.26+0.22% 1.28+0.02° 1.24+0.12% 1.19+0.31° 0.56
pH 6.65+0.21° 6.78+0.51° 6.77+0.12° 6.71£0.11° 6.63%0.13° 21.05%*
USamples are same as in Table 1.
?Means in each row with different superscript letters are significantly different (p<0.05) by Duncan’s multiple range test
*kxk
p<.001
<Table 4> Spread ratio, water content and volume of cookies made with Skate (Raja kenojei) powder
Samples”
Properties e F-value
Control S-1% S-3% S-5% S-7%
Spread ratio(%) 9.42+0.01° 9.40+0.05* 8.08+0.06" 7.85+0.05¢ 7.74+0.05¢ 9.25%*
Water content (%) 3.32+0.15¢ 4.53+0.21° 5.26+0.25 5.76+0.05" 5.97+0.21° 5.25%*
Volume (cm?) 18.30¢ 19.23 19.49* 19.52* 19.59° 19.55%*

Samples are same as in Table 1.

?Means in each row with different superscript letters are significantly different (p<0.05) by Duncan’s multiple range test

*p<.01, ***p<.001
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<Table 5> Color parameters of cookies made with Skate (Raja kenojei) powder
. Samples”
Properties F-value
Control S-1% S-3% S-5% S-7%
L 75.90+1.01 71.15+0.21% 68.98+1.02° 65.53+0.45" 54.32+0.45¢ 102223***
a 1.35+1.11° 1.33+1.32" 1.31+0.54° 1.30+0.36™ 1.21+0.23* 107.52%**
b 27.81+1.22* 26.12+1.23* 24.43+1.21° 19.52+0.15°¢ 12.41£1.23¢ 12151.5%**
Samples are same as in Table 1.
?Means in each row with different superscript letters are significantly different (p<0.05) by Duncan’s multiple range test
okok
p<.001
<Table 6> Mechanical properties(texture) of cookies made with Skate (Raja kenojei) powder
Samples"
Properties s F-value
Control S-1% S-3% S-5% S-7%
Hardness(kg/cm?) 203.35+2.42% 345.12+2.63°  423.52+3.41°  42556+4.12°  436.21+1.03" 10.12**
Cohesiveness(g) 21.53+9.42° 33.45+7.21° 39.12+8.30° 40.25+5.12° 49.52+1.68" 5.23*
Springiness(%) 15.23+5.23¢ 16.55+3.42° 23.63+2.88" 25.24+3.16° 29.12+2.07¢ 8.52**
Chewiness(%) 185.36+2.02° 273.12+1.12° 252.63+3.42° 286.35+2.15 521.21+3.55* 15.26**
Brittleness(g) 2856+14.01° 441542121 4725+15.03®°  4320+12.25®  6658+13.31° 4.15*
Samples are same as in Table 1.
?Means in each row with different superscript letters are significantly different (p<0.05) by Duncan’s multiple range test
*p<.05, **p<.01
WS e Sl WRHEE OB ol EAME SA W Esh hEF) w3} F7hE AOE BISHUI, Cho B
s Ho. F719] B2 =S UEle Li SOl 22 (2006)2 ThA|u} Earo] Hrylako] Zylek® Fy)o] Aw
o Whgo] A4S ok AFS Uehion) Fol  sh izl us) otk Bustiirh. QiR H/kE &
S 1% A7 F77) 50,322 AV S U el 3 o 2719 49, Qlidel Arigol B4 - ol

719] o] FFE v|A= 2802 Fof Edollon o=
ek Az 2] Aol elsk el Aol Holg Lf
Ehlitt=s Aot 22 A9E YE At (Lee 5 2006,
Kim & Park 2008), 37]9] Z_‘]*“E~ UEl= agte &
of B Aol Z/RAR e e Uehfolct, Eat
2719 RS e ke HAE} SARE AT

tzto] 27.812 7HE A UEhgen 77 A&7 #-2
57 aBhe TS BT, Lee 52006/ o 2
Rure] Arlego] /AT WE, ANE U PARI B
olMThal Hi1st9 o, Kim & Park(2008)2 ¢
2 Wi F719) BB A ko] Arlgol 27}
4 E, ANE PUE L8 AR s o 3)

of B AT Zule} ul AR ehylct

H
=

5. F7|9| Texture

Gan, 2719 AR B AR W1 H9lo (Kim
& Park 2006), ol £ Algo] Aol SASITH Han
(2004)& 74 AL HAHEE T710] A9 1A A

el S/ At S e, ol 04

= 345kt 88/ (cohesivness) o] £H= @7?%
A cdid P% S Bolch 22yt o] 29 1% W7t
].

717} vl S VeI, Fol B 3% ol4Y 7
- dzic $40] fellom S} sislon, g 2
W HskR Aol felst xol7h gigieh. Tl

(springiness) 271 $o] B 1% 147} #7]7} EIES
gt RS Bolon o] 4 Aol S7HESE A U
ettt X3 A (chewiness)S Zo] B 1~5% H7F 7]
Qo R9IE Aol7t Pedem 1% A7 T Y e
S Ul 24 (brittleness)S W31t B]S=EHA
Fol 2 1~5% W} 371 dhezst folst Hol7k 9l

F719] A A7bee Az wet geile S 7t

At (Lee 5 2006) A= &£il WS 7] &9 41 o 7% 7k F71= A S7HE A
A9} gelo] 9tk Kl gTHPark 5 2005),
(Table 6)& Fof FH W/lee defsto] Alx3t #719] 6. 77|19 HSUM

Z A7 (texture)S =AF 232 7 %E (hardness)= =%
2] Hla] Fol Bk G 2717 folshAl A vehto
o] Fol R skl 44 A tehiel, Kim &
Park(2008)3 AUNS A7z 719 FAEAANA L7+
H7FES gjAls 9le) Hulke] sleko] Z/13keE Fy|o] A

=]
LS §

ol B Hh 719 Ied A st e Hrk 2
= (Table 73} Zt}, F719] 2| (appearance)ollA] A4
(color)> p<0.05%4 F2Jgt 2tolE Hof Fof Ek X7t
Fo| Z7FERE HsHAl Udehd 7] A247ke] S5 Ao
5 1},



776 BEREECLZEE Vol 23, No. 6(2008)

<Table 7> Sensory properties of cookies made with varied levels of Skate (Raja kenojei) powder

. Samples”
Properties F-value
Control S-1% S-3% S-5% S-7%
A Color 3.20+1.02%  4.52+1.23¢ 5.30+1.32¢ 4.15+1.03 5.85+1.42° 99.21%%*
Ppearance - gleckness 412+41.15°  420+1.32°  425+1.02°  3.21+1.04°  2.75+1.01¢ 4.78%*
Flavor Savory 473£1.30%  4.78+1.31° 4.87+1.71* 4.55+£0.12° 3.48+0.92¢ 4.32%
Aroma Skate 1.52+1.46° 2.81+1.11¢ 4.12+1.30° 5.02+1.44° 5.68+1.13 92.45%*
Roated nutty ~ 4.6240.12°  4.72+0.96" 4.83+1.12° 4.64+1.13° 3.10+1.21¢ 10.65**
Taste Sweetnes 4.75+0.11* 4.35+0.22° 3.924+0.92°¢ 3.42+0.45¢ 2.88+0.52¢ 7.38%**
Doughness 4.45+0.51° 3.71+1.15° 3.25+0.32°¢ 2.89+0.12¢ 2.11+0.11¢ 7.09%**
Tenderness 3.65+£1.51° 3.57+1.25° 3.52£1.15° 3.11+0.12° 2.65+0.15¢ 0.85
T Moistness 3.35£1.13° 345+1.71% 3524099 3.21x1.41¢ 3.08+1.22¢ 0.25
exture Graininess 3.51+0.12¢ 3.98+0.13¢ 4.75+0.15°¢ 5.23+0.41° 5.88+0.32° 39.25%%*
Crispness 4.80+1.42° 4.78+0.80" 4.72+0.52* 4.18+0.12° 3.82+0.52° 2.85*
USamples are same as in Table 1.
?Means in each row with different superscript letters are significantly different(p<0.05) by Duncan’s multiple range test
*p<.05, *¥*p<.01, ***p<.001
<Table 8> Acceptance test of cookies made with varied levels of Skate (Raja kenojei) powder
Samples”
Properties e F-value
Control S-1% S-3% S-5% S-7%
Appearance acceptability 4.90+1.02° 5.04+1.23" 5.39+1.42° 5.12£1.32° 3.12+1.13¢ 2.75%
Flavor acceptability 4.19+0.98° 5.08+0.86* 5.12+0.61* 4.17+0.18" 3.21+£0.21°¢ 3.15%*
Texture acceptability 4.68+1.23 4.81+1.32° 4.75+1.33 4.16+1.50¢ 3.35+1.51¢ 4.34*
Taste acceptability 4.37+0.92° 4.80+1.01° 5.22+0.22° 5.10+0.34® 3.27+0.13¢ 6.56***
Overall acceptability 5.08+1.05¢ 5.33+1.02° 5.61+1.04° 5.39+1.31% 4.35+1.02¢ 5.23%%*

USamples are same as in Table 1.

?Means in each row with different superscript letters are significantly different (p<0.05) by Duncan’s multiple range test

**p<.01, **p<.001
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