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Quality Characteristics of Cookies Made with Flaxseed Powder
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Abstract

This study was conducted to investigate the quality characteristics of cookies with different levels of flaxseed pow-
der. Cookies were prepared with four different levels (0%, 6%, 12% and 18%) of flaxseed powder and the physi-
cochemical properties were examined. The pH of cookie dough was higher in cookies containing flaxseed powder.

The spread factor of control cookie was lower than that of cookies containing 6%,

12% and 18% of flaxseed pow-

der. The incorporation of flaxseed powder in cookies lowered lightness and yellowness but increased redness values.
Rheology tests showed that cookies with 6%, 12% and 18% flaxseed powder had significantly lower hardness value
than control cookies(p < 0.05). Consumer acceptance test revealed that overall preference score was the highest in
cookies containing 12% flaxseed powder. During storage at 55°C for 60 days, peroxide value increased until 30 days
of storage and decreased thereafter, while acid value steadily increased and there was no significant difference in
peroxide value and acid value between control cookies and flaxseed added cookies.
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2 Aol AREE F7] Ax2E uEHEEIYAE, Seoul,
Korea), HE{(A&$-f, Seoul, Korea), BT 3HAS, Seoul,
Korea), @7, H©]% 3-9-14 (Ruf, Osnabrueck, Germany), ©}+}
A (flaxseed) 7FF(Spectrum Organic Products, NY, USA) 5
S AEE RS FYste] ARSI ofrtH 7HRe] AR
23 ©3HE 358%, WA 21.5%, A 35.8%, Bt
700-1900 mg% ©] 34T},

T2 Mz=
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TA AL FOoF MM YHLRE@2°C)ellA 1 AIZF 44171
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obglE 150°CAllA] 1227k & F 7o} AeolA 2 A7t
W7k & A5 A B A3 Al EE ARSI

1 = (density)= 50mLe] W] AAH o] 54
30mLE Y3 F7) WS S¢S 99S W SIS HuE
Tk FA L vl(g/mL)Z P8I TE pHeE S/ 45mL
o} ¥k= 5g& WHRAIZI 3 pH meter (InoLab, Weilheim,
Germany)Z A2l A 24319t}

Table 1. Formula for cookies made with flaxseed powder.

Group”
Ingredients (g)
Control FXP-6 FXP-12 FXP-18

Flour 100 94 88 82
Flaxseed powder 0 6 12 18
Butter 60 60 60 60
Sugar 40 40 40 40
Egg 20 20 20 20
Baking powder 1 1 1 1

YControl : flaxseed powder-0%
FXP-12 : flaxseed powder-12%

FXP-6 : flaxseed powder-6%
FXP-18 : flaxseed powder-18%
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Table 2. Density and pH values of cookie dough made with flaxseed powder.

] Group"
Properties Control FXP-6 FXP-12 FXP-18
Density (g/mL) 0.89+0.05%% 0.92+0.04 0.90+0.04 0.94%0.06
pH 6.85+0.02* 6.92+0.02° 6.97+0.04° 6.91+0.01°
DSee Table 1.

PEach value is meantstandard deviation (SD).

9Means with different letters within a row are significantly different from each other at p < 0.05 as determined by Duncan's multiple range test.

Table 3. Moisture contents of cookies made with flaxseed powder.

(Unit : % )

Group"
Flour Flaxseed Control FXP-6 FXP-12 FXP-18
13.16+0.05 6.78+0.01 4.13+0.5529 3.75+0.14° 3.22+0.12° 3.09+0.12°
See Table 1.

PEach value is meantSD.

9Means with different letters within a row are significantly different from each other at p < 0.05 as determined by Duncan's multiple range test.
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(p<0.05). Lee et al.(2010)2 wjAo] &2+ 7} 7] A
TollA wjA o] Ek Htege] VeSS AgE| HAas)
AT B 2 ARl R Afia el E7] o
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71| ofgh PSS AAANHOEZAN AFAHOE 18%
A7t e W AAES Hel oz FEE & o
B At das 3o g AlsHTh

g

Table 4. Spread factor, loss rate and leavening rate of cookies made with flaxseed powder.

] Group"
Properties
Control FXP-6 FXP-12 FXP-18
Spread factor 4.34+0.09" 4.54£0.15° 4.84+0.04° 5.5120.02¢
Loss rate (%) 12.26+0.24° 12.12+0.25° 12.724+0.61° 11.50+0.23°
Leavening rate (%) 100.00:0.00° 97.3442.70 97.38+1.16° 93.98+3.13°
"See Table 1.

2Each value is meantSD.

9Means with different letters within a row are significantly different from each other at p <0.05 as determined by Duncan's multiple range test.
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Table S. Hardness of cookies made with flaxseed powder.

> ) Group"

roperties

P Control FXP-6 FXP-12 FXP-18
Hardness ) 97,9 5429 12.85+1.71°13.23+3.31 7.46+2.29°
(kg/cm?)

YSee Table 1.

PEach value is mean+SD.
YMeans with different letters within a row are significantly different from
each other at p <0.05 as determined by Duncan's multiple range test.
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F-3E W (Lim et al., 2009), ZHAHA Z(Han et al., 2004),
"5 (Shin et al,, 2007)S H7}ste] WhE F7)9] A=
FARe] H7ho] F7FEFE ATl Hilste] B

AWk F719] FAEA 239

A o] Ao} tha FAMSE A4S BT wiHe, v EV}
F A7 F71(Joo et al, 2010), ZF=EL A7} F7)(Bae
et al., 2009)°] A== 7}7F FA 59| Hrteo] SIS
A7} F7ete] B A as ke 432 JepfQich

F7|9f A
ofuty 7R H7F F71¢8] A% Z4 A= Table 67
7th F7)9] ge AxHE)E Ui Lgke ozl
H|s H7ktol A fFeldoz 7Asled(p <0.05) 18% H7}
0] 7HE WA JEREIL 6%2 12% ZHllE ZFol7F §I%A
o JAsE YJefll= agh2 dix2ad 6% A7kto] Zhzt
-1.32, -0.69% YERY foHQ1 Zol7t Qo] (ks ek
o] mae] wele e Aoz yehgth vk, 12%
A7 18% 7R 247 0813 0.8622 (HFS Y
Ehflo] 2 Ao WMelo) dlom F kel oA <l xpo]
= 1T N EE YERlE bk dlE&wto] 36.55% 7}
A=A GERE S 6%, 12%, 18% 7ol 22+ 31.36,
30.58, 27.35% oppH| 7hE H7Eo] Sl meh &%
dashe Ao2 UEETHp <0.05). BAIS 2 (Paik et
al., 2010), 7] #Z(Lee & Ko, 2009yS Z7Iste] Az
F71¢] A5 FARe] Hrbgo]l S5t wet Bt &
Aee 72 AAcEs S71 sigtta Baste] B
AFe] A} tha vl=d FFS JdERHATE F71¢] &
A= Gofl Edet Bl ogh shebds) ukg., 3kl
= 7) I Maillard WH8-2] <
F& e SAl H7bE BA R feiA 9FS et

% oft (H
)
o
=)
br
ok
i)
1
N
o
z
oo
=2
lo
ot

Table 6. Colorimetric characteristics of cookies made with flaxseed powder.

Group"
Color values
Control FXP-6 FXP-12 FXP-18
93.6742.27°9% 89.27+2.24° 85.91+1.58° 81.14+1.40°
a -1.324+0.53? -0.69+0.27% 0.8140.45° 0.8610.45°
b 36.5543.14¢ 31.36£1.15° 30.58+1.57® 27.35+0.96*

"See Table 1.
PEach value is mean+SD.

9Means with different letters within a row are significantly different from each other at p < 0.05 as determined by Duncan's multiple range test.

Table 7. Sensory evaluation of cookies made with flaxseed powder.

Group"
Control FXP-6 FXP-12 FXP-18
Surface color 1.95+0.212% 3.05+0.21° 4.14+0.35°¢ 5.1440.35¢
Butter smell 3.24+0.88* 3.48+0.68% 3.95+0.97° 4.29+1.23¢
Savory taste 2.43£0.59* 3.4340.50° 3.86+0.72° 4.76+0.76°
Hardness 4.4310.78¢ 4.00+0.57* 3.29+0.75° 2.29+0.488°
Sand texture 2.14£0.57* 3.38+0.49° 4.1410.65°¢ 4.76+0.53¢

DSee Table 1.
YEach value is mean+SD.

Means with different letters within a row are significantly different from each other at p < 0.05 as determined by Duncan's multiple range test.
Sensory evaluation was performed on seven-point scale: 1= too weak, 4= moderate, 7=too strong.



2 A e FAEE H7HE ofvlH 77 3 AaS
w3 9lo] F7)9] LS tiRR T WolA 3 bk =4
Uehd Ao 2 &4

1) 5474% AA

ofula] 7hHE HItEo| wE 7|9 #SAA AR
Table 73} 2t} FHALE t)z7o] 1.952 7PF A H7)
H AL 6%, 12%, 18% H7F+ol zHzt 3.05, 4.14, 5.14%
W7t o] olupy] 7HE Hrteo] FESE AS sl
A ek o R Vet HEHARS 4% sk iz
o] 7P e MR UL ofubd T Aol
S/ E B2 A4E BUEAe ol g Ay ofrt
A 7HE AA 9] a4gE Bho] Hrte] GFE £ AR &
AEn, gt s t2ato] 4.43, F7HE] 2.29-4.00
o= olmpy 7kF H7bEe] Frte] whEr wA #7hE o
18% H7ktol 718 9A Hrt=E e ol 71A13 %24
7 =40l A et A3K(Table 5)¢F A3t 2 5= 9l
ot ®E =8 thFTo] 2,142 7P WkaL ofukd )
T Aol e7tErE Ry vt F7tsk et
ol olulH 7HE YAbe} WIHE YAbe] i telAle] w4
o] & HA = A= F5Hrh

A - g

2) 7135 AL

oupy| 7FEE H7bste] Az 719 7% HAA A
= Table 834 7t} FTHAL 20| 4842 HI7IESA
3L 6%, 12%, 18% H7htol zHzt 535, 5.23, 4322 18%
A7bEe] Asrrt 7P "olAl= Ao =2 YETE AN
E tixo] 513, F7HEo] 5.19-5.558 HrtEe] A& 7+
of foZQl zolE Rolx] gkt gl gk 7=
ko] 4812 H7tE ] 6% H7hE3 18% 7<)
526 2 5192 H7FA H4et o421 zol7t gl wHA,
12% 7 5812 H7bEo] R ET £ HSER
A7tk F719 28732 2 6% F7kEol 4zt
4407 4022 H71E o] 12% H7HE2] 3.00, 18% H7H-
o] 220Kt} E=A HrEAT AAAR] VSEE R
o] 4.87, H7FE0] 5.13-5.652 B5F 5% olAte] HFE
ol T w7l =& 7o E Vet E3) 12% A7
ZHET F2 JAFE FI7HEATHp <0.05). o] A
T3t & uf olnpy 7HEE 12%7HA] A7bste] 7]
gt AsAdo] o] 7154 AFLEZA L o
7Fsdel g Ao 2 AR Hrh

oo it MU & AT

M & F719 phtekE7E o LDt st

olnty] 7HEE FH7bete] Axg F7)o] A F kst
E7tel A7He 243 A= Table 99F 2tk A% 04
o] FaslE7HE 0.36-0.38 megkge]l HWHE UE) AlE

Table 8. Consumer acceptance test of cookies made with flaxseed powder.

Group”
Control FXP-6 FXP-12 FXP-18

Surface color 4.84+1.4472% 5.35%1.01° 5.23+1.25° 4.3241.40°
Smell 5.13%1.17 5.32+1.13 5.55+1.33 5.19+1.42
Taste 4.81+1.35° 5.26+1.03® 5.81£1.22° 5.19+1.447°

Texture 4.40+0.89° 4.00+0.70° 3.00+0.70* 2.20+0.44°

Overall preference 4.87+1.33* 5.29+1.03® 5.65+1.27° 5.13+1.33%®

USee Table 1.

PEach value is meantSD.

YMeans with different letters within a row are significantly different from each other at p <0.05 as determined by Duncan's multiple range test.
Consumer acceptance test was performed on 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.

Table 9. Change in peroxide value and acid value of cookies made with flaxseed powder during storage at 55°C for 60 days.

Peroxide value Acid value
Storage period (days) Storage period (days)
Group"
0 30 60 0 30 60

Control 0.36+0.022 14.49+0.53 7.69+0.16 0.48+0.09 1.93+0.01 2.91+0.12

FXP-6 0.37£0.02 13.8240.14 7.5840.01 0.49+0.12 1.70+0.11 2.70+£0.21

FXP-12 0.38+0.04 13.99+1.31 7.50+0.43 0.4610.05 1.784+0.29 2.761+0.12

FXP-18 0.3840.01 14.0440.51 7.56+0.36 0.49+0.10 1.91+0.07 2.90£0.08
USee Table 1.

YEach value is mean+SD.
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