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Assessment of Quality Characteristics of Cookies Prepared with Shrimp Powder for a
Snack Served to Kindergarteners
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Abstract

The purpose of this study was to investigate the quality characteristics of cookies prepared with shrimp powder (0, 3, 5,

7, 9%) substituted for flour as a snack food for Kindergarteners. The pH of the cookie dough decreased significantly in

response to the addition of all levels of shrimp 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 shrimp powder concentration. In addition, the Hunter’s color L, a and b values decreased
significantly as the level of shrimp powder increased. Moreover, the addition of 3~9% shrimp powder resulted in increased
hardness, cohesiveness, springiness, and brittleness when compared to the control. Finally, the results of acceptance test

showed that the cookies containing 5% shrimp powder had the highest scores.
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gurH o 01‘—«] P I AlsT ?5“4% ki
A Q1 QYL ZFEol A k= Aol HHAQL Q140 ]l,
A ARg]ef] HolEo] FURTF S7FslaL, FA]90]
L ojdo] g 59 fofusr|o] FHshk= fokEe 47t
7kt oH, E3E folEo] fotus 7]l HEEs A
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Ao A & Z923F RS 2A|5t QthLee 5 2002;
Lee 5 2007), A= 4k Fole 7|70l Holubm
RhT} 70, 215 wlehlo] EHa TR0l GLomA
NAH (extractives) TFE Wol olg] 71x] Q7] AEE A}
So7t A2te) AR Yo ofg ol & nF 4ol
Ch(Kim 2001). E3F 92| 2450] ol ofgalol & T
3 RO e Yol x2S 2T B
Tk opueEl Aol Mol ALRE g ARgste] gkon, o5
Yol F7o] Afole] AR i AU Aot Tt
7o 7y YR & do] o] &1l §ltt(Joo & Kang 2003).
Q- 2|ubek A9-] AR 1998 0] 42,0000]E0]9laL, o]
T Zassto] 27,000~38,0009E9] H9IE FAISFA O,
20033} 2004 o= Z71810] 46,0000 E3} 43,0009]
=2 9|5t 9let, et Selufetela] Ah9e] AujeE o
X Apgge) A7}, Cieksh 2 masEo] 7k 2
Brol B% 2718k AaoITHKim 2001). A9t 4SS
e AES A9 ol Hofd B ozt shetolt 7}
S o A9 5579 Bt 7)AdRe] AdEER AHRE
A= A5 et A&l gt *1717F #tH(Joo & Kang
2003). Af--2] FAT} BA == il tigt A+=Ea AA
£, A7, B9 g2l dietel Be A7) of
FoJA 1 It (Kim 5 1989a, Kim 5 1989b). A2} Al
A 71w 24 A oyt A pyrazine,
pyridine, aldehyde, alcoholi#2] FFAIAE glgFo] <=A] 7]
7t @gEoR A7) Zrskckn Bas vh SJtHChoi
1987).

Aol Solxe FATE ARiSte] e A 57
50) Zohz 173 o] Mol Tt TAlo] olxwA 4
Foll oAM= AAAE, AR, 7164 AF 5 A Al
Spael Aueke 2781 EcHHan 5 2004), 53] 2
25, Ak A foke] a7t SHiEal Anjxte] 7|5t
&3t agshEe] wet 7154 B8-S A7t Al
7120 k= AlAIE 7ol AAE ] #hdo] Far Qe (Ko
& Joo 2005). F7|= Hro] Tl ulAklAksle] 2t Smo}
Z oj&en pEghro] ol mAEAQl Mzt Aa A%
go] P=rste] (Lee 5 2005a) 7674 &4 W7t F71= +
oFS9) 2e 71402 ol§7HA} & Ao Azer
oA BiE 719 Wy tiA] I dAtols 71A
£ A7IeE F7]|(Park 5 2005), thA|n} 02 7%
7](Cho 5 2006), F&o]Z A7} 7] (Ko & Joo 2005),
7|1E4F =7 A7 F71(Lee & 2005b), Al A& 7}
F7](Kang & Kim 2005), el E8s H71RE 7]
(Lee & 2006), ¥z B8 27])3l 37](Jeon & Park
92006), W8k AES A7Fst 37](Kang & Lee 2007),
eujet Melg e A7) 7 (Han 5 2007), A B
H7F F71(Kim & Park 2008) 59| o|3}st4] 9 #4 &
/do] Hawa Qitk,
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1. M2

Aol ARERE 71 A28 A== (Table DI} o] B
B(EFICT, AEAl 29, HE (M, 471%), 2
FEAFAE, A, HolZdu--H (FAR)), @2(F)
7Y, AeE)E 71 w2 skl A= =uinh
5 Azol|A AR FFFAA] FE AIA st
127 (40£5°C)0ll A 24A17F AZRAIZ - WA7] 2 45t

o] Aje EH& Axsigict. A T2 polyethylene

2. F7|19] M=

F719] AlZ= Cho 5(2006)9] A= WM arste] o
HAR S Bt e 292 A7 & 718 d=dt
o= sipon AT t2ate] Azl WEE A9
o YA Ame] 232 BF R & A 28] AL
Fik GeElsto] Hidshth. Al EHE A7IRE 719 6t
= Al it 3NN 7P HEAor AMshe A
2 (creaming method)S AMRSIYICH HES Zof W
FEHA & & Ag2 ¥o] ol A o

<Table 1> Formula for cookies made with shrimp powder (%)

. Samples”
Ingredients
Control SP-3% SP-5% SP-7% SP-9%
Flour (g) 300 291 285 279 273
Shrimp powder (g) 0 9 15 21 27
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 shrimp powder

SP-3%: 3% shrimp powder added
SP-5%: 5% shrimp powder added
SP-7%: 7% shrimp powder added
SP-9%: 9% shrimp powder added
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2 5 cmZE A dAFH O B THE & SlE 220°C,
WUE 160°C2 2%7} 14 %EH 2 E(Dae Yung Bakery,
Machinery Co.)o] AFE wr=o] 28 AL 211 10
H7E T2 T ARCIA 1AZE 2R T Ao ABSHTT,

7Ll A Huro] UubgE-e AOACH (AOAC 1980>
o & 23t RIS 105°C ARt ARY,

(micro—Kjeldahl®), ZA|HF ?ﬂ‘a:o

FEL 550°C A7|2E o83t A 3|3}

MOR 2sigich. BRBBe AR HA BA @) >

=, B, 2AMY, 2odes W yA] g %2 A8

F7] WhEe] S4= by i8] Wk 8l pHE 573t
Gk, WhEo] Wr = 50 mL HAAFE | 254 30 mL
298 F 5 g0 WEE UL U Hold kol &
oF Rk FAR 390tk (g/mL), pHe= W 5 g5 S
T 45 mLE @il 53| wE3kste] o] 2H(Whatman No,
2)%F oJHS pH meter(EA 920, Orion Research INC._,

5. 279 %E—%* AN 3 2O 53

F719] Esl=F (water content)-2 AOACH (1990)0] 2]
Sod 105°C°1W At Axsto] SAskde. #7194 HRA
A|4=(spread factor)= F719] 217 (mm)1} 7] 67 =]
(mm)E Z}zF 243 3 AACC Method 10—52(1986)2] 4
Hog 53] ke SAsto] Akl om ol F7]9] A%
o 7] 7S Yeks] 2gor APl 2 ZolE =435}
AL TRA] ?1712 90°CE 3I|HAIZl & FATH ‘ﬂ“ﬂﬁi
dolE Z4% & F7] holl it Bt A=
F719] FA= 6705 FRCR B2 § 2 FolE 545

on 79| AL AE HRE & EolE S5
719 RuE5HL TR O R 7 ARo] Hu
B ZAT & 23S VS oRE 7 AR Hu
AlArstiTt

f#
Eé
o,

_ 771 gk 7] it B4t Hol(mm)
Spread factor= =7] 6/0] et B S (mm) x100

6. F7/19| Mx =H

F719] Mzl MA}A(Chromater CR—200, Minolta,
Japan)Z Z73to] B17|(L, lightness), X% (a, redness),
ST (b, yellowness)gr 53] W2 =433l 1 A4k
2 e, o|uff AR EEW T (standard plate)
2 LEF 96.95, agk —0.03, bgk 1.420]3it}.

2517] st MR 7710 BUSN Wt 01

7. $9|o| RXX|ZF éx-l

A ZsE F719] ZAZH(texture)
compact 100, Sun scientific, Japan)S ©|-835}0] mastication
test(model 21)Z2 7= (hardness), %Al (cohesiveness),
El2] A (springiness), 8l (chewiness), T}4)4d (brittleness)
< 53] ¥hE ZAHsto] Pt o® Uit S0 &
0] W3} pluger diameter ¢ 5.0 mm(NO, 4), A A
(A Zol: 2.0 mm) 22.2%, load cell 10 kg, table
ZAL 20.0%x50,0x0.9 mm

Rheometer(Sun

speed 60 mm/min, sample

2 2459t

8. 7IS= AL
% 219 A EEE BEA 44 oJRlolS BEl
6~T7A| olglo] 2090l tiste] el A&yt
of FRiE o ok S 1910] B 28 ol o]
4 WSt 5 42 7|5l Sxjsttcy, B7h
92 Q)T (appearance), ¥U|(flavor), Ur(taste),
(texture) 9 AutA el 7|5 % (overall)of] tjste] 57 2‘3,5:_
2 o}gsto] 58S ‘Tieks] Zofsihold s9L wEolT),
1R oleks] Holati e HAG] 1ol sHoE A

i)
u}i dm 24 ofd

22 ko JarE FABIL 7|EE HARS 7| AH
53] WHE F7}skoict,
9. SAXzE|

2719] WA TIAH AAe] 2R AT B,
A (Duncan’s multiple test)ol] &3l 94 A
& stlen ZE FAAEE SPSS FA| package
(Mahony MD 1986)F ©]-&3}o] A3}t

1. YIIEQ M 22| bty

Ago] ARget WrEReh AP ol thigh dudE 24
A= (Table 2)9F Zth, W7kR] S5 3_F 10.41%
AL 13,53%, 2AYE2 1,.20%, 31E-2 0.28%, T
RS 75.09%0]3L, A9 EHo] 7 ke 3.81%, &
Tl Ao 49 36%, ZAYHL 3.98%, B|HLS 0.70%, B

3= 42.00%0]| At}

M- o] Hrke Eejste] 7kt 7] Wie] WE
9} pHE 24 Au= <Tab1e D3f Aok, Wk W5
J E

*Ol ZiOPEW EI:HI ol

7o F5, E—’F% Ao Sk AR,
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<Table 2> Proximate composition of shrimp powder and wheat flour

o Samples
Characteristics
Wheat flour Shrimp powder

Moisture 10.41 3.81
Crude protein 13.53 49.36
Crude lipid 1.20 3.98
Crude ash 0.28 0.70
Carbohydrate 75.09 42.00

HhE0] ook WL AR, BAA| 0] SR AR, we
T} AZE o] IS A= Aem dBA QUth(Koh &
Noh 1997; Kim & Park 2008), A% £ H7} F7]¢] 1
L= tfE1to] 1.25 g/mLYem Aff- F7]= 1.20~1.29
g/mLe] Wz, A Bl Mg oE 59221 Ajo]
= AUk Cho 5(2006)2] thAu} FHe| Hl&2 Ees}
of A|lxgt #7190 FAEA A-tolA ohAap £do] dhgo]
WolA s Yrrv) doprs Aukel 22 FgS HYlo
o A o] WhEe] Wrmof| GRS v AS d 4 U
Ak, 7] ¥H52] pHe A9 22 3%2F 5% H7F #717F
2t Hop foHoR & fAE Yo A9 &
o A7Fol S7FEa5 pH #kol BA yEhd fofet 2o
7F At

Hh0] pHy HE 719 o] Mo Fiks
1] 4= 912 (Cho 5 2006) & AFA AL £ 9%
A7¥et Al&at9] pHE 6,629 X5 Holn 2 it=

FOIH2) Mol hehx) 9k

3. F7|9 MAM, sE5EF g
71| 2747} ol9| g Bate] WAL LA At
£ (Table 4)9} Z}, WAL 9 3ol

4
E

oslf WAst7] AlArste] wES W Th QL glutend] 2
Fo](glass transition)= ALEA Jej7h Hof W9 -5
o] FtHE wj71A] dojub=t] T2 YAt v HA
of o) =d¥t, weba To] Bk W Eofl &sfiEo] of
L A= HAde 7o ke, 3o e B
S0] mi- Woba] HEEo] U7} v obgof wEh £+
ol Fast A% J=E 7HA 2 o] #ZJ/do] Aof
A)A EHCho & 2006). T3 &0 ¥ W 5 S
o] ErsE HYYAo] 2 FE HIUTH(Kim & Park
2008). M- F719] HAAGL A B 7ol S7HES
& tjx2tol| vl faEE AFE ok diR2aa A
= 3% J7F F717F /o] 22 9.43, 9.38% H|S5)
Il 5% A7} 8.10, 7% A7M= 7.872 UEh}) o5&

ZaHT) o ZQIoh, Wdx B 4y} f7)9] A HrieF
o] B s Wkl & o] wob vzt Hls #Y
o] ZolAckil B 1% v} 9o w(Jeon & Park 2006),
Cho & (2006) thAul 719 FH S Ak} dito|
A ThAIE E8E] Hrho] S7HESE H/do] AAE
t}al B8ttt T3t Kim & Park(2008)2 219 F7]9]
FAEAA AQ B Aol 7SS wHdel
2F okl Hugt vp glo] & Auet vt A
oF 719 SRS S 2 A7Ee] BEas =8
o, f2ge 3.328 FoHoR M e FEIUFS
BHolok #7119 Ru= tixt 18,31, A = 3% H7t
19.25, 5% 7} 19.41, 7% 7} 19.53, 9% A7} 19.61%
ek ti 2t Bls A S 71 719 £9j7t ¢
ol 7t Aoz Uehth Lee 5(2002), Park &
(2005) ¥ Cho 5(2006)2] F7]o] 3t AT A= dj=
wHT 7o) F719] - Hul7h B @l S Itk
Huwo] & Auet H|S=gt Fgkolqith, Ale- 2 7l

0.

<Table 3> Density and pH of cookie dough made with shrimp powder

. Samples”
Properties F-value
Control SP-3% SP-7% SP-9%
Density (g/mL) 1.25£0.12% 1.27£0.21® 1.29+41.02° 1.260.23® 1.20+0.13 0.562
pH 6.65+1.12° 6.77+0.14° 6.75+0.14° 6.71£0.11° 6.62+0.32¢ 21.06%*
USamples are same as in Table 1.
*“Values with different superscripts were significantly different by Duncan’s multiple range test (p<0.05)
*kk
p<.001
<Table 4> Spread ratio, water content and volume of cookies made with shrimp powder
Samples”
Properties i F-value
Control SP-3% SP-5% SP-7% SP-9%
Spread ratio (%) 9.43+0.11° 9.38+0.51° 8.10+1.10° 7.87£1.51° 7.75+0.11° 9.28***
Water content (%) 3.32£0.11¢ 4.55+0.13¢ 5.27+0.22° 5.78+1.21% 5.99+1.13" 5.26"*
Volume (cm?) 18.31° 19.25" 19.41® 19.53" 19.61* 19.57%**

DSamples are same as in Table 1.

*“Values with different superscripts were significantly different by Duncan’s multiple range test (p<0.05)

**p<.01, ***p<.001
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<Table 5> Color parameters of cookies made with shrimp powder

Samples”

Properties F-value
Control SP-3% SP-5% SP-7% SP-9%
L 75.88+0.11° 72.51+0.21® 68.93+1.23" 66.31+0.52° 55.12+1.21°¢ 102225%**
a 1.33+0.12° 1.35+1.21° 1.33+0.12° 1.31+0.32 1.22+1.35° 107.55%*
b 26.80+0.12° 25.92+1.24* 23.31+0.14° 18.27+1.05¢ 14.19+1.23¢ 12150.3***
USamples are same as in Table 1.
“4Values with different superscripts were significantly different by Duncan’s multiple range test (p<0.05)
okok
p<.001
<Table 6> Mechanical properties of cookies made with shrimp powder
Samples”
Properties s F-value
Control SP-3% SP-5% SP-7% SP-9%
Hardness (kg/cm?)  203.32+0.21¢  347.2242.03¢ 42523+221°  427.61£0.23"  437.10+0.31° 10.13**
Cohesiveness (g) 21.52+8.22" 34.55+6.25% 40.55+4.21* 42.31+0.25* 49.78+0.12° 5.24*
Springiness (%) 15.21+0.31°¢ 17.57+0.22¢ 24.73+0.81% 26.41£2.62° 29.88+1.72° 8.55**
Chewiness (%) 185.33+1.21° 27420+0.11"  254.33+1.14"  288.13+1.21 520.13+3.15° 15.28**
Brittleness (g) 2859+1.15° 4505+1.15" 4787+5.36™ 4429+1.12" 6351+1.14 4.17%*

USamples are same as in Table 1.

“4Values with different superscripts were significantly different by Duncan’s multiple range test (p<0.05)

*p<.05, **p<.01
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<Table 7> Acceptance test of cookies made with varied levels of shrimp powder

. Samples1>
Properties F-value
Control SP-3% SP-5% SP-7% SP-9%
Appearance 2.91+0.22° 3.05+0.32" 3.39+0.23° 3.13+1.22° 1.18+1.32¢ 2.77%*
Flavor 2.18+0.23" 3.09+0.26* 3.20+0.14* 2.19+1.12° 1.25+0.13¢ 3.16**
Texture 2.65+1.25° 2.81+1.25% 2.75+1.55 2.17+0.12¢ 1.36+1.13¢ 4.35%*
Taste 2.36+0.25¢ 2.81+1.14° 3.23+0.45° 3.11+1.41® 1.28+1.12¢ 6.57*%*
Overall 3.07£1.52° 3.34+0.01° 3.60+1.24% 3.4040.12% 2.36+0.01° 5.24%x*

DSamples are same as in Table 1.

Means+SD (n=20). Values with same letter at the column are not significantly different (p<0.05)
“4Values with different superscripts were significantly different by Duncan’s multiple range test (p<0.05)

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

om 9% M7} #7178 7P =2 g dErith A
(brittleness)> AR/} HISHA ¢ & 3~7% 7}
F71= 2t FoJ3t Zfol7h figlem 9% 7 F71=
A 7= ZdRFelsih

6. F7|12] 7|s= HAt

- 2 F719] 715 GAF A= (Table 7)3} o]
@] (appearance)> M-S~ & 5% M7t 717} 3,392 7}
A=A vebden I o Al 2 7% 1713.13), A
- w2 3% H7H3.05), hE2H(2.91), A+ 9% 7t
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