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Abstract

This study was performed to determine the optimal manufacturing conditions of cookies prepared with Hizikia fusi-
formis. The variables in Hizikia fusiformis cookies production were the amounts of Hizikia fusiformis powder, butter, and
sugar. Six sensory characteristics were used for sensory evaluations, including color, appearance, taste, brittleness, hard-
ness, and overall acceptability. The optimal amounts of the three variables were found to be 6.00 g for Hizikia fusiformis
powder, 100.00 g for butter, and 70.00 g for sugar against flour powder 200 g, which satisfies a target sensory score
(7.0/9.0) according to the response surface method. Cookies with these optimal amounts of Hizikia fusiformis powder,
butter, and sugar were tasted by 114 consumers and showed a high acceptability score (7.21). Females preferred the
flavor of Hizikia fusiformis significantly more than males did (p<0.05). Older consumers (>30 years old) scored
significantly higher than younger consumers (<29 years old) in texture (p<0.05). Spread ratio and hardness scores of
Hizikia fusiformis cookies were lower than those of control cookies. Color analysis results of Hizikia fusiformis cookies
were significantly lower in brightness and redness, and higher in yellowness than control cookies (p<0.01).
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Fig. 1. Flow chart for Hizikia fusiformis cookies manufacture
procedure.



Table 1. Independent variables and their levels for central com-
posite design

levels
-1.6820 -1 0 1 1.6820

Independent variables Unit Symbol

Hizikia fusiformis

X1 0636 4 6 8 9364
powder
Butter g X2 66.36 80 100 120 133.64
Sugar g X3 3636 50 70 90 103.64
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Table 2. Central composite experimental design arrangement and sensory score under various conditions of Hizikia fusiformis pow-
der(X,), Butter(X,), Sugar(Xs)

Exp. Variable level” Response2)
no. X1 Xz X3 Color Appearance Taste Crunch Hardness Overall acceptability
1 4 80 50 6.13 6.53 5.33 5.47 6.00 5.47
2 4 80 90 6.33 6.47 5.93 5.47 5.20 5.67
3 4 120 50 6.47 6.47 5.80 5.20 5.00 5.40
4 4 120 90 6.47 6.60 6.20 6.00 5.80 6.00
5 8 80 50 5.93 6.00 4.80 5.40 5.33 5.00
6 8 80 90 5.80 6.13 5.86 5.00 447 5.07
7 8 120 50 6.20 5.67 6.00 5.93 5.87 5.87
8 8 120 90 5.67 6.27 6.43 5.80 5.33 5.87
9 6 100 70 6.27 5.93 6.27 6.60 6.40 6.20
10 6 100 70 6.07 5.87 5.53 6.47 6.33 5.87
11 0.636 100 70 6.40 5.53 5.87 6.40 5.87 5.94
12 9.364 100 70 5.00 5.67 5.40 6.27 6.13 5.67
13 6 66.36 70 5.53 5.40 5.27 4.60 4.13 4.53
14 6 133.64 70 5.73 5.93 5.67 6.13 6.07 5.73
15 6 100 36.36 5.20 5.40 4.87 5.20 5.60 4.93
16 6 100 103.64 5.92 6.00 5.80 5.73 4.67 5.47
" X\=Hizikia Susiformis powder(g), X,=Butter(g), Xs=Sugar(g)
? Scale score : 1(dislike extremely)~9(very very good)
Table 3. RSM program-derived polynomial equations
Response Polynomial equationl) R*? p-value
Color Y, = 6.19551-0.320346X1+0.01328)(2-0.11651X3-0.O4008X12-O.12880X22 020 0.178
-0.15284X37+0.00890X,X,-0.08036X,X3-0.05735X,X3
Appearance Y. = 6.30945-0.129732)(1-0.06322)(2-0.10064)(3-0.08748X12-0.16123)(22 0.44 0288
-0.11351X5-0.03099X,X>-0.02304X,X5+-0.02061 X, X3
Taste Y3;= 6.00802-0.028703X1+0.23371)(2-0.28221X3-O.0526IX12-0.14506X22 0.08 0.124
-0.19172X37+0.16852X,X51+0.03057X,X3+-0.04992X,X;3
= + + - - - 2
Brtnes S A 0 136X XA L, 016 00ige?
= - + - - - 2
Hardnes R 0 TR DI TR o 020K 02 oo
Overall acceptability Yo = 6.15610-0.05817X,+0.28346X,+0.13252X5-0.05353X,2-0.34467X,” 0.14 0.025%*

-0.32134X5+0.18536X,X2-0.09556 X, X5++0.06164X,X3

Y X,=Hizikia fusiformis power, X;=Butter, X;=Suger
? R>=Coefficient of determination
3 ##p<0.01
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Table 4. Optimum conditions of cookies added with Hizikia
fusiformis powder

Factor Coded value Optimum amount(g)l)
Hizikia fusiformis 0.0 6

powder

Butter 0.0 100

Sugar 0.0 70

b Optimum condition from RSM on flour powder 200 g
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Table 5. Consumer test scores” of cookies added with optimum Hizikia fusiformis powder by gender and age

Gender Age

Variables Male Female <29 30< Tf tal
(N=40) (N=72) t-value (N=56) (N=56) t-value (N=112)
Color 6.53+1.55% 6.75+1.41 0.780 6.50+1.48 6.84+1.44 1232 6.67+1.46
Flavor 6.55+1.38 7.21+1.42 2.373%) 6.82+1.38 7.13+1.50 1.120 6.97+1.44
Texture 6.00+1.63 6.03+1.90 0.078 5.63+1.80 6.42+1.74 2.356* 6.02+1.80
Taste 7.57+1.43 7.67+1.19 0.364 7.55+1.32 7.71£1.23 0.666 7.63+1.27
Overall acceptability 7.03+1.33 7.31+1.31 1.082 7.18+1.21 7.23+1.43 0.214 7.21+1.32

Y Scale score :1(disliked extremely) to 9(liked extremely)
* Mean+SD
D #p<0.05

2. MY £ 2 &I} F7(2] AH|X} 7|SE EAL

‘ﬂ%*-ﬂ 5 2
%, olof] gk 4&H]
=t 7115 HAARE AA o}aionl a 7%4# Table 59 =
Alettt |7 o Hiae A 6.67/9.007, &F 6.97/
9.007, A7t 6.02/9.00%, Bt 7.63/9.00%, HHFA] 48
5 721/9.008 0% 7]§:E A7t =4 el Aol
e zfolol|A ojzls gAlED BE 2o A5AL
Ae7b =4 Jehgon, oA 72138 21(p<0.05) =ko]
E BT Aol mE AfololA A gk =7 Bk Hnt
ARl FgEollA 294 o]stRT} 304 o)do] IFHTT}
A vEbster, AzbelA fFoAR1(p<0.05) AolE K

27} 3710 22iN 54
o Q7 779 BYE EHE SR

=

=73
ZA#= Table 69 A SFFTH

1) &S

FH2 & B¢ HJUF 7= xRy H3PAgo] AE
= Ao Z Yoy Fo32 Aol= it Iuky e

Table 6. Physical characteristics of cookies

) Cookies
Physical -
. Added with t-value
characteristics  Control
Hizikia fusiformis powder
Spread ratio 5.66+0.41" 5.37+0.31 0.96
L? 78.7042.00 71.74+1.24 5.13%#)
a’ 2.11+1.11 -3.25+0.40 7.89%
b¥ 30.6240.58 34.15+1.12 4.85%%*
Hardness(g) 12.03+2.46 8.96+0.45 245
" Mean+SD
AL lightness, Va redness, Yp . yellowness
3 #kp<0.01
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