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Abstract 

A consumer acceptance test was conducted on 50 consumers of cookies in age group, bεtwεen 20 and 
30 years. Cookies wζrε made using AACC method 10-52 by substituting 0-8% (basεd on the total 
weight of the 50ft wheat flour and onion powder mixturε) of onion powder according to the fonnulation 
given. 1n tenns of co[o1'.‘ 6% samplε received the most favorable mean score, \\'hich is significantJy 
higher than othεrs (p<0.05) followed by the controJ sample (0%). The sensory preference on taste and 
texture was not significantly atfected by the amount of onion po\\'der substituted in thε fommlation 
(p>0.05). Samples \\ith 6% onion powder rεceived the highest mean t1avor score of 4.74 which is sig
nificantly higher than that of control and 2% sample (p<0.05). 1n overall, 5ubstitution of 6% onion pow
dεr in the formulation ‘vould rεsult in the most tàvorable onion cookies by the consumers. 
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Introduction 

Onions (Allium cepa L.) have long been used as both 

spice and food during processing and cooking because 

of its distinctivε flavor and taste (Kim and Lee, 200 1; 

Hong et al. , 2003). Onion contains veη high level of 

flavonoids, especially quercεtin and its glycosides (Kim 

and Kim, 2006). These flavonoids have received special 

attention as diet따y constituents due to their possible role 

in preventing cardiovascular diseases and cancer. The 

flavonoids showεd antibactet1al (Kim and Kim, 2006), 
antioxidative (Bros et al. , 1990). anti-int1ammatorγ 

(Kim et al., 1998), and antiangiogenic (Bjeldanes and 

Chang, 1977) effects, and they \\'ere believed to prevent 

or delay cancer and cardiovascular disease (Block, 1992; 

Rεnaud and Delorget11, 1992). 

By taking advantages of the TI.ll1ctional properties of 

onion, several attempts were l11ade to develop new types 

of processed foods containing onions, such as whitε 

bread (ChUtl et al., 2000), strawberry jam (Kim and 
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Chun, 2001), extmded snack (Kee et al., 2001), sponge 

cake (Chun, 2003), and kochψáng (Kil11 et al., 2005). In 

spitε of previous invεstigations， studies on the qualiη. of 

cookies made with onion pov,der are scarce in thε 

literature. 

The 0비ectives of this research 、.vere to assess 

conswner liking of cookies made with onion powdεr; 

and to pro、띠ζ suitable COnSUtller exp떠mental data in 

developing new types of functional foods. 

Materials and Methods 

Preparation of raw material 

Fresh onions, harvested in June 2006, wεrε obtained 

from Daelim Faml in Changnyeong-Gun, Gyεongn없n， 

Korea. The soft wheat flour (ranked 1st; CJ Corp., 
Seoul, Korea), granulated sugar (CJ Corp., Incheon, 
Korea), butter (Seoul Millι Coop., Yongin, Gyεonggt， 

Korea), baking pmvder (San~in Foods Co., Ltd., 
Jincheon, Chungbuk, Korea), salt (HaJ괴u Co., Ltd., 
Ulsan, Korea), and eggs were procured from a local 

market and stored at room temperature except for eggs 

before use. The soft whεat flour (100 g) contained 77 g 

of carbohydrates, 5 g of protein, 1.5 g of lipids, and 10 

mg of sodium, rζspectively. 
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Pre-washed onions wεrε shredded using a food 

processor (model RVSA, Whirlpool Corp., St. Joseph, 
Michigan, USA) attached with rotor slicer,‘ dried at room 

tempεrature for 2 hours, then Iyophilized using a freezε 

dryer (FDU-llOO, Tokyo Rikakikai Co., Japan) at a 

vacuum pressure of8.5 Pa after being frozen at _50
o

C for 
48 hours in a deep freezer (VLT 1450-3-D-14, Thermo 

Electron Corp., Asheville, NC, USA). Dεhydrated 

onions were milled using an analy1ical mill 띠A-282， 

Daesung Artlon Co., Ltd., P매u， Gyeonggi, Korea) at 

maXlillum speεd for 90 s and sieved to yiεId particle 

sizes less than 300 μm (50 mesh). Onion powders were 

placed in a desiccator containing saturated LiCI solution 

prior to cookie making which took within a day. 

Cookie baking 

Cookie dough was prepared in a mixer (model 

5K5SS, Whirlpool Corp., St. Joseph, MI, USA) using a 

t1at beater attachmεnt as described in AACC method 10-

52 (AACC, 2000) by substituting 0-8% (based on the 

total weight of the sOft wheat flour and onion powder 

mixture) of onion powder according to the fonnulation 

given in Tablε 1. The dough was aged íòr 20 min in a 

_40C freezer and then sheeted to a thickness of 0.5 cm 

with thζ help of a rolling pin. The cookies were cut with 

a cookie die of diameter 4.5 cm and transferred to a 

lightly greased baμng tray. The cookies were baked at 

170
0
C for 14 min in a multi-functional convection oven 

(model GOR-704C, TongYang Magic Corp., Seoul, 
Korea). The baked cookies were cooled to room 

temperatlu'e for 1 hr and packed in airtight bags. The 

Table 1. Formulation of cookie on substitution of onion 
powder for soft wheat flour 

Ingredients (g) 
Samp1e 

0% ι 2~~ 4% 6% 8% 

Softwhεat flOllr 300 294 288 282 276 

Onion powder 0 6 12 18 24 

Granll1ated sllgar 135 135 135 135 135 

Buttεr 180 180 180 180 180 
Baking po、、 der 7.5 7.5 7.5 7.5 7.5 

Salt 0.3 0.3 0.3 0.3 0.3 

Egg 30 30 30 30 30 
Tota1 652.8 652.8 652.8 652.8 652.8 

range ofthe indεpendent variable was selected based on 

the preliminary experiments where onion contents 

varied 0, 5, and 10%. Samples with 10% onion powder 

had poor quality, and espεcially the flavor was too 

strong. Thus, 8% concentration was chosen as the 

maxlillum. 

Consumer test 

The consumer test, an accept없lce test, was conductεd 

on 50 adults (ages between 20 뻐d 30 years 이d). The 

consumers were infoffiled that the cookies baked with 

different anlOunt of onion powder. All samples were 

labeled with randomly generated thrεe-digit numbers 

and five samples were presented in random order. The 

consumers werε asked to evaluatε the sensOlγ attributes 

of color, taste‘ t1avor, texture, and overall acceptabiliη. 

Consumers exprεssed judgments about samples using a 

structured numeric scale of seven points (7-point 

hedo띠c scale), wherein 7=like εxtremely， 6=like veηr 

l1luch, 5=like moderately, 4=nεither like or dislike, 3= 

dislike 11l0derately, 2=dislikε very much, and 1 =dislike 

extremely, for each attribute evaluated. Consumers 

received a tray contaÏr꾀ng the samples, a glass of water, 
and an evaluation sheet. The consumers were given 

enou방1 space to handle the samples and the 

questionnaÏr'e, and εvaluation time was not constrained. 

Statistical analysis 

Thε statistical analysis was done using the SAS 

Statistical An따ysis System for Windo\Vs v8.1 (SAS Inst. 

Inc., Cary, N.C., U.S.A.). The means were compared 

with Duncanís Multiple Range test at 5% level of 

significance. 

Results and Discussion 

A 7-point hedonic scalε was used to determine which 

products (cool갑es made with dif끓rent amount of onion 

powder) were preferred by thε majority of consumers. 

Table 2 shows the mean scorεs of consumer sεnsorv 

results on the several attributes Ïrlcluding color, taste, 
t1avor, texture, and overall acceptability whilst Fig. 1 

prlεsents the spider charts on each attribute, respectively. 

In tenns of color, 6% sal1lple received the most 
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1띠에e 2. Mean scores of consumer sens야y results (7-p이nt 

hedonic scale) for cookies substituted with onion powder 

Consurner sensory attributes 
Sample ~. ~ ~. ~ Overall 

Color Taste Flavor Texture aIcceptability 

0% Onion powder 4.64b 4.12" 3.56b 4.20"b 3.56' 

2% Onion powder 3.l2d 4.26" 3.34b 4.1O'b 3.62' 

4% Onion powder 3 .48띠 4.74" 4.32" 4.00"b 4.30b 

6% Onion powder 5.52" 4.66" 4.74" 4.62" 5.30" 

8% Onion powder 3.98' 4.42" 4.34" 3.78b 4.60b 

""'Different letters within the 앓me column indicate significant 
difference (p<0.05). 

Taste 

Fig. 1. Consumer sensory profiles of onion cookies found 
by the consumers. 

favorable mean score of 5.52, which is significantly 

hi방1er than others ψ<0.05) followed by the control 

sample (0%). On the other hand, 2% s없nple received 

the lowest score with respect to color among all samples 

tested. Kim et al. (2007) reported sigr디ficant decreases 

in L *-values of onion cookies with increasing the 

amount of onion powder. The substitution of onion 

powder increased the total sugar content, which may 

have resulted cookies with lower L *-values a:fter baking. 

It appeared that the consumers did not prefer hi앙ùydark 

co야ies， which may look burnt. 

까1e sensory preference on taste was not significantly 

affected by the amount of onion powder. The scores of 

sensory taste varied from 4.12 to 4.74, and they were not 

si맹ificantly different each other (p>0.05). This also 

indicates that all samples were considered as somewhere 

between “ like moderately" and “neither like or dislike". 

1t is noted that cookies with onion powder regardless of 

the concentration received the higher scores oftaste than 

that of the control (cool이es without onion powder). 

The scores ofsensory flavorranged from 3.34 to 4.74. 

Sampl않 with 6% onion powder received the hi양1않 

mean score of 4.74 which is significantly higher than 

that of control 뻐d 2% sample (p<0.05). There were no 

significant differεnces found among 4%, 6%, and 8% 

samples in terms of sensory flavor (p>0.05). It is also 

noted that the consumers appeared to accept the onion 

flavor when consuming the cookies unless it is too strong. 

The onion powder content was not a strong factor to 

influence the consumer preference on texture. Seog et al. 

(2007) reported that the hardness of onion cookies whεn 

determined 0비ect뼈ly was not sσongly related to the 

onion powder in the formulation. Nonetheless, 6% 

samples received the hi양1않t score of 4.62 as compared 

to that of 8% samples (=3.78) and they were signifi

cantly differ，εnt (p<0.05). 

With respect to overall acceptability, 6% samplεs 

received the highest mean score of 5.30, which is 

significantly higher than others ψ<0.05). Control 

received the lowest mean score of 3.56 and this is not 

significantly different each other with that of2% sample 

(p>0.05). It is notεd that 6% samples received the 

hi양1est score in all sensory attributes tested althou방1 

they were not signific뻐tly different each other in some 

cases. It is recognized that increase in the amount of 

onion (or powder, onion pomace) is not directly related 

to produce the most acceptable (prefeπed) products. For 

example, addition of 10% onion pomace or onion 

received significantly hi방1er values (p<0.05) of overall 

eating quality when producing exσuded snack with up to 

30% κee and Park, 2000). In addition, 10% substitution 

of onion with strawberry when prep앓ing strawberry jam 

with up to 40% resultεd in a product with si맹ificantly 

hi맹er values in the ove랴ra떼11 acce앵ptab피ty (Kim a없n띠dCh띠1un피 1, , 
20아01). 
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