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Abstract

In this study, the quality characteristics of cookies with the addition of Spergularia marina Griseb powder (SMGP)
were investigated and analyzed by through chemical and sensory evaluation. Cookies were prepared with different
levels of SMGP (0, 1, 3, and 9%). Their moisture and crude protein contents decreased after the addition of SMGP,
as did their spread factor (p<0.05). Their Hunter's color L and a values significantly decreased with the increase
in SMGP level, whereas their b value increased (p<0.05). In the texture analysis, the hardness of the cookies increased
according to the increase in concentration of SMGP and showed a significantly high level in the cookies with
the addition of 9% SMGP (p<0.05). In the sensory evaluation, the cookies with the addition of 3% and 9% of
SMGP had the highest scores in flavor, taste, and texture (p<0.05). The cookies with 3% SMGP addition had
the best score in total acceptability. This study suggests that SMGP is a good ingredient for improving the acceptability

and functionality of cookies.
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Table 1. Formula for cookies with different percentage of
Spergularia marina Griseb powder

®
Treatments”
Ingredients

C SM1 SM3 SM9
Flour 300 297 291 273
Spergularia narina Criseb powder 0 3 9 27
Sugar 180 180 180 180
Butter 200 200 200 200
Egg 70 70 70 70
Baking powder 6 6 6 6

C, No Spergularia marina Griseb powder (control); SM1, Spergularia marina Griscb
powder 1%; SM3, Spergularia marina Griseb powder 3%; SM9, Spergularia marina
Griseb powder 9%.
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Table 2. Proximate compositions of the cookies made with
Spergularia marina Griseb powder

(% dry matter basis)

Treatments”
Ttems1
C SM1 SM3 SM9
Moisture 3.69+0077  235:001°  193+0.11°  1.69+0.04°
Crude fat 22.88+024™Y  2391+040  21.65t1.15  22.70:0.24
Crude ash 041:006™  037:005  065:0.12  0.79:0.28
Crude protein ~ 4.81£0.08°  4.67:007°  4.65:0.08°  4.27:0.09°

C, No Spergularia marina Griseb powder (control); SMI, Spergularia nmrina Griseb
powder 1%; SM3, Spergularia marina Griseb powder 3%; SM9, Spergularia marina
Griseb powder 9%.

DAIl the values are expressed as mean+SE of the triplicate determinations. Means
in the same row without a common letter significantly differed (p<0.05) in Duncan’s
multiple-range test.

INS, not significant.
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Table 3. Spread ratio and Hunter’s color parameters of the
cookies prepared with different levels of Spergularia marina
Griseb powder

Treatments”
Ttems
C SMl SM3 SMY
Widthnessem) ~~ 875:0.14% 771007 805:009°  7.710.04°
Spread mtio. e lom) 097002 LIOA0O08  LI0:00F 1042002
parameters
Spread rafiowty)  9.03:028°  7.05:026° 7340056  740:0.15°
L TI31H097 68114053  60714024° 5749025
Hunter's color a 21340160 -896:0.15° -11.69:006° -114440.18°
values b 28094052 35161059 3949:025  38.94+0.8"

AE 271934054 36.14:041°  4053:021° 38214022

UC, No Spergularia marina Griseb powder (control); SMI, Spergularia marina Griseb
powder 1%; SM3, Spergularia marina Griseb powder 3%; SM9, Spergularia marina
Griseb powder 9%.

Spread ratio (wjt)=Widthness (cm)/Thickness (cm).

IAIl the values are expressed as meantSE of the triplicate determinations. Means
in the same without a common letter significantly differed (p<0.05) in Duncan’s
multiple-range test.

=832 A22d A2z (2015)

o] &S H7Fe F7)7F 2O BT HA 0] Yokt
A, ole W SR FRH(1438%) T AT FE

7oy =(6.53%) 2] T FFel Hot 719 FE o= 7t
o] STV S F7INkse] FE o] wobd gl
ek Ao 2 Hasigith & Ao e AduE H7t
%17] T(SM1, SM3, SM9)°] t)Z7(C)X.th :qzw A 47}
S Yebs . ol RrHREG FE gho] v Aty
& o] 37}54‘5*1 Hksre] = ghko] wobx] #3gdel
2 Aoz Atgdt

FIl9 4z
AR BEE Y] A2 F)9 MRS D
A3 Table 3% 2tk WES el Lake A
Bk "rbgo] Z/ME4E 2RO vlE foHon
Sobdl ol E A ERdTh o)t AR B Al Ak
7 9GS 7R AR Aol g ekl o FA © Ao
5099 A= Hokeke Al 2ol
e oz Al Ho|2 ek @ Assh
£ )5 P Btk AN Yehls aghe R

l"

(C)l"i‘ﬂr AUE H71 F7)7(SMI, SM3, SM9)E©] 541
E YelE 59 @ B fredoz v 73@;

1= =

UrE} it o2 @ 2ate Alduzo] st
Aeel F=2E Had 7Qlsks Aow *}Eﬂﬂr 24
=5 Uehe b3S 2T O AduE A7k 7
SM1, SM3 2 SM99] kel Z+7} 28.09, 35.16, 39.49 %
3894% Alfu= H7bde] oSS bite] froldow
S7kete] AR} FolAl= AEE Btk ol A3t
= S22 v BE26) F7F F) M= v
3| gkel V) o] obd S Lt aghe Aasia
bRt *7}&04 B AT Aol LA
Q89 =2 =AM we I 2la)
1 o3 7hebd s} Wk, gl o3t
HEgoll ofefl 2 YT H‘O} 7
B 7] Ax A ArtEE AR
& TETET). YA e TZHEQ
A7Vl 57}?'*011 utet e s, A E 5y
=7F 27 e, A s ke FARe] A uet
ThE7)] ATh28). & Aellres At Jrkde] woldd
FE La aghke fasta, bake SRk ol F71
g we M A7l 7hebRs) wke- 8l maillard W
o R DrHRe] ARt e W 4RAE el
JE At BEE oiAgd wet Hr7kee] bk 71
k3L Lt} agte] fhashe A3 el Ro Az

_l

e
=2
s
S
ozi
oL‘

& geldtel Az 7719 g



Quality characteristics of cookies added with Spergularia marina Griseb powder 215

Cookie

C SM1

Fig. 1. Appearance of dough and a baked cookie with different percentage of Spergularia marina Griseb

C, No Spergularia marina Griseb powder (control); SM1, Spergularia marina Griseb powder 1%; SM3, Spergularia marina Griseb powder 3%; SM9, Spergularia marina Griseb

powder 9%.
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Fig. 2. Hardness of the cookies prepared with different percentage
of Spergularia marina Griseb powder.

C, No Spergularia marina Griseb powder (control); SM1, Spergularia marina Griseb
powder 1%; SM3, Spergularia marina Griseb powder 3%; SMO, Spergularia marina
Griseb powder 9%.

All the values are expressed as meantSE of the triplicate determinations. Different
superscript letters indicate significantly differences at p<0.05 by Duncan’s multiple range
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Table 4. Sensory evaluation of the cookies with different
percentage of Spergularia marina Griseb powder

Treatments”
Sensory evaluation

SM1 SM3 SM9
Color 313:024™) 3531027  387:02°  3.87:034
Flovor 3076021 367:0.19° 4271018  427:0.18"
Taste 300£022°  3.80020°  4.53:022°  4.00£028°
Appearance 3471026%  340:025  3.60:032 3731025
Texture 327:0.18"  327:028° 4273015  427x021°
Total acceptability ~ 3.008022°  3.53:027° 4472024  393:025®

UC, No Spergularia marina Griseb powder (control); SM1, Spergularia marina Griseb
powder 1%; SM3, Spergularia marina Griseb powder 3%; SM9, Spergularia marina
Griseb powder 9%.

NS, not significant.

IAIl the values are expressed as means<SE of the triplicate determinations. Means
in the same without a common letter significantly differed (p<0.05) in Duncan’s
multiple-range test.
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