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Pumpkin and Carrot Pomace Powders as a Source of Dietary Fiber and Their Effects
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In the present study, it was aimed to enrich standard cookie recipe by addition of pumpkin (Cucurbita
moschat Duch. ex. Poir.) pomace powder (PPP) and carrot (Daucus carota L.) pomace powder (CPP). Two
different soft wheat flour (Gerek-79 and Guadalupe) were substituted by 4 levels of PPP and CPP (10%,
15%, 20% and 25%) and the effects of increased levels of PPP and CPP on the farinogram properties
of wheat flour dough and chemical composition, physical, textural and organoleptic properties of cook-
ies were investigated. Addition of PPP and CPP increased water absorption (approximately 1.5 times),
stability and development time as measured by farinograph. Cookies supplemented with PPP and CPP
became darker with increasing levels of fiber and the creamy-yellow color of the control samples turned
into orange-yellow. Addition of PPP and CPP decreased the spread ratio but increased breaking strength
of cookies. Enriched cookies exhibited 1.5-2 times strength than control. In consideration of the results of
sensory evaluation, it can be concluded that overall acceptability values decreased depending on increas-
ing levels of PPP and CPP. Highly acceptable cookies could be obtained by incorporating PPP and CPP in

both flour samples.
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Introduction

Dietary fibers which positively affect specific physiologi-
cal functions in human body improve our general state of
health. The healthful properties of dietary fibers have caused
an increase consumption of high-fiber food products and
encouraged food scientists to search for new fiber sources as
food ingredients (Chau et al., 2004; Yoon et al., 2005).

Consumption of vegetables has increased and been as-
sociated with a lower risk of degenerative diseases. Cereal
brans which are more common dietary fiber sources have
generally negative effects on quality and organoleptic prop-
erties of the end product. In addition, higher phytic acid
content which is an important problem in cereal bran can
block the absorption of trace minerals and cause malnutri-
tion. Although dietary fibers from cereals is more frequently
used than fiber from vegetables, fiber concentrates obtained
vegetables can be used in the food industry as functional in-
gredients. However, vegetable fibers have better quality due
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to it’s higher soluble dietary fiber content, better water hold-
ing capacities and lower phytic acid contents. Beside these,
vegetables have also contained various bioactive substances
such as antioxidants, polyphenols and carotenoids (Cao et
al., 1996; Eim et al., 2008).

Among vegetables, carrot (Daucus carota L.) and pump-
kin (Cucurbita moschat Duch. ex. Poir.) are being considered
as good examples of functional foods. They are also most
promising foods due to their pleasant flavor, and higher con-
tents of vitamin, mineral, dietary fiber, natural antioxidants,
carotenoids and phenolic compounds (Ptitchkina ez al., 1998;
Alasalvar et al., 2001; Chau et al., 2004; Escalada Pla et al.,
2006; Chantaro et al., 2008). As an important vegetable, car-
rot has usually been used for juice production. Thus large
amounts of carrot pomace have been produced after juice
production. Many studies have also reported that dietary fi-
bers can be produced from fiber-rich agricultural by-products
of vegetables (Rehman et al., 2003; Chau et al., 2004; Yoon
et al., 2005). Pumpkin coming from tropical and subtropi-
cal zones has also been receiving an increasing attention
due to its nutritional value, low polysaccharides content and
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low energy value of the fruit and the oil content of the seeds
(Evageliolu et al., 2005; Jun et al., 2005; Caili et al., 2007,
Aziah and Komathi, 2009; Gliemmo et al., 2009). Evage-
liou ef al. (2005) indicated that the pressed pulp remaining
after extraction of juice from pumpkins seemed a promising
source of dietary fiber for domestic use in Russia.

In previous studies, pumpkin was generally used in
formulations as it was or pomace. In this case, undesirable
pumpkin flavor tends to pass to the cookies. As mentioned
above, in the study pomace which remains after the extrac-
tion of pumpkin and carrot juice was washed. So, transfer of
pumpkin and carrot flavor to the cookies was tried to reduce
as much as possible. Besides, pomace has become more
concentrated as a result of the separation of sugar and water
soluble compounds.

Cookies are widely accepted and consumed nearly by
all parts of the world due to its ready to eat nature, good nu-
tritional quality, affordable cost and availability in different
taste and longer shelf life (Arshad et al., 2007; Sudha et al.,
2007a; Ajila et al., 2008). According to all positive attributes,
cookies have become focus of interest as a source of incor-
poration of different ingredients.

In the light of such information, it is clear that incorpora-
tion of carrot and pomace powders would improve the nutri-
tional value of cookies. However, very little information is
available in the literature regarding the carrot and pumpkin
pomace powders as fiber sources in cookie formulation.
Therefore, the present study was aimed to investigate the
usage of carrot and pumpkin pomace powders in the prepa-
ration of wire-cut type cookies and the effects of carrot and
pomace powders incorporation at different levels on mixing
properties of wheat flour dough and on the chemical compo-
sition, quality characteristics and sensory properties of cook-
ies.

Materials and Methods

Material In the study, two soft wheat varieties (Gerek-79
and Guadalupe) which were different in terms of protein and
gluten contents were used as material. They were obtained
from the General Directories of Agricultural Enterprises
(Malya and Hatay, Turkey). After tempering to 15.0%, they
were milled to produce particles with a size 148 um on a
standard laboratory mill (Buhler Bros Inc. Uzvil, Switzer-
land) (Ozkaya and Ozkaya, 2005).

Pumpkins (Arican-97) and carrots (Nanco) were obtained
from Ayas Horticulture Research and Application Farm (An-
kara, Turkey) and Beypazari (Ankara, Turkey), respectively.
PPP
and CPP were prepared according to the method described by

Pumpkin and carrot pomace powder production

Figuerola et al. (2005) with some modifications. After being
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washed in cold tap water, pumpkin and carrot samples were
peeled and chopped into thin pieces. The juice of pumpkin
and carrot pieces were extracted by a juice extractor (Le Duo,
Magimix, UK). The pumpkin and carrot pomaces which re-
main after the extraction of juice were washed with distilled
water at 20°C to reduce sugar and water soluble contents. So,
transfer of pumpkin and carrot flavor to the cookies was tried
to reduce as much as possible. Then pomace dried at 50°C in
a forced-air oven for 8 h. until 12% moisture content. After
the dried samples were powdered using a laboratory mill
(Falling Number Type 120) to produce particles with a size
425 um, they were stored in polyethylene bags for further
analysis. Yields of PPP and CPP from raw pumpkin (un-
peeled) and carrot are 7 % and 5 %, respectively. Blends of
0, 10, 15, 20 and 25% were prepared by substituting wheat
flour with PPP and CPP.

Chemicals ~ Sugar, non-fat dry milk and salt, which was
used in the formulation cookie dough were purchased from
a local market while shortening and high fructose corn syrup
(HFCS) were obtained from a commercial cookie factory
(Ulker Gida A. S., Ankara, Turkey). Ammonium and sodium
bicarbonate used in the formulation were of food grade. All
other reagents were of analytical grade.

Chemical analyses Moisture and ash contents of raw
materials and cookie samples were determined according
to the ICC Standard Method 110/1 and 104/1, respectively
(ICC, 2002). Protein content was determined using Approved
Method No: 46-12 (AACC, 2002) and it was expressed as ni-
trogen multiplied by a factor depending on the type of mate-
rial (5.7 for wheat flour, 6.25 for PPP and CPP). Total (TDF),
soluble (SDF) and insoluble (IDF) dietary fiber contents of
flour, PPP, CPP and cookie samples were determined accord-
ing to AOAC Method No: 991.43 (AOAC, 2000).

The effect of pomace powders on cookie dough proper-
ties were evaluated by using farinograph (Brabender OGH,
Duisburg, Germany) according to the ICC Standard Method
115/1 (ICC, 2002). The measured farinograph parameters
were water absorption, dough development time, dough sta-
bility and degree of softening.

Cookie making The baking process of cookies was car-
ried out for blends of 0%, 10%, 15%, 20% and 25% , which
were prepared by substituting flours in the cookie formula-
tion with PPP and CPP, according to the “wire-cut cookie”
method No. 10-54 (AACC, 2002). The formula used was: 40
g flour, 16.8 g icing sugar, 16 g shortening, 0.4 g nonfat dry
milk, 0.5 g salt, 0.4 g sodium bicarbonate, 0.6 g HFCS, 0.2
g ammonium bicarbonate and [(40-g flour) + 8.8] mL water.
After baking, cookies were cooled at room temperature and
were packed in polypropylene pouches and sealed until fur-
ther analysis.
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Evaluation of cookie quality
Physical characteristics  The physical characteristics
(diameter, thickness, spread ratio) of cookie samples were
determined according to the AACC Approved Method No
10-50D (AACC, 2002) and the evaluation of texture ex-
pressed as breaking strength was measured by using the
three point bend rig technique by a texture analyzer (TA-TX2i
Plus, Stable Micro System Surrey, UK; Pre-test speed 1.00
mm/sec; test speed 3.00 mm/sec; post-test speed 10.00 mm/
sec; distance sensitivity 5 mm; trigger force 50 g) (Gaines,
1991).

Color measurement of cookies  The surface color, L*
(brightness), a* (redness) and b* (yellowness) values of
cookie samples were measured using a Hunter Color Mea-
suring System (Konica Minolta, Model CR400, Japan)
(Anonymous, 2002). Average of six values was taken (5 side,
1 center of cookie) for each group of sample.

Sensory evaluation of cookies  Cookie samples were
evaluated for surface color, crust appearance, texture, taste
and overall acceptability. The samples, which were coded
with different numbers, were presented to 12 panelists under
room temperature and white light. A 1-5 hedonic scale was
used to evaluate the samples and panelists rated each sensory
attribute between 1 point (unacceptable) and 5 point (very
well). Average of values was taken for each panelist.

Statistical analysis  In the experiments conducted, the
effects of addition level related to the kind of pomace pow-
der on the cookie characteristics were examined. A factorial
experimental design (2 x 2 x 4 = 16) was used to evaluate
the cookie properties. There were two varieties of flour x two
types of pomace powder x four levels of each pomace pow-
der substitutions times. All analyses were done in triplicate
and recorded as means of + SE. Data were analysed by SPSS

for Windows (ver. 10.0, Illiniois, U.S.A.) using two-way

analysis of variance (ANOVA) and Duncan comparisons
were done to test any significant differences between samples
(P < 0.05). Sensory evaluation scores were not normally dis-
tributed and were hence subjected to the non192 parametric
Kruskall-Wallis test.

Results and Discussion

Chemical composition — The contents of moisture, ash,
protein and dietary fiber (total, soluble and insoluble) of
flour, PPP and CPP are shown in Table 1. It can be seen that
among the values in the table, the ash, TDF, SDF and IDF
contents of pomace powder samples were much higher than
that of flour samples. Accordingly, it is understood that the
PPP and CPP are considerably rich in dietary fiber. It is indi-
cated that when the rate of SDF/IDF is approximately 5 in
the fiber sources to be used as food ingredient or when there
is approximately 30—50% SDF and 50—70% IDF within the
total dietary fiber, it is a good balance for health (Schneeman,
1987; Jaime et al., 2002). It could be stated that the PPP and
CPP has a good balance an excellent nutrition quality from
that aspect. Despite the protein content of CPP was lower
than flour samples, it was found similar to flours for PPP.

The effect of the pumpkin and carrot pomace powders ad-
dition on the farinogram characteristics of the dough  The
effect of pumpkin and carrot pomace powders substitution
levels on farinogram characteristics of the flour samples
are illustrated in Figure 1. Incorporation of both pumpkin
and carrot pomace powder to the flour samples caused great
changes in farinogram properties. There was a progressive
increase in water absorption with increasing levels of PPP
and CPP addition; probably due to the richness of dietary fi-
ber of these vegetables. The water absorption increased 56%
(PPP) and 55% (CPP) for Gerek-79 flour sample and 36%
(PPP) and 41% (CPP) for Guadalupe flour sample depending

Table 1. The chemical and dietary fiber composition of flour, PPP and CPP.

Wheat flour
Component PPP CPP
Gerek-79 Guadalupe
Moisture (%) 10.50 +0.88 * 10.60 + 1.03 * 6.24+1.08"° 6.80+1.23°
Ash ™ (%) 0.45+0.03° 0.48 +0.08 * 478 +0.68° 526+1.01°
Total protein " (%) 13.20+0.50 ¢ 11.30 £0.64° 11.09 £ 0.08° 493+£0.75°
Wet gluten (%) 37.50 +0.08 ° 28.30+0.12° — —
Total dietary fiber (%) 2.02+0.35° 2.15+042° 76.94+2.10°¢ 73.00+0.90 °
Soluble dietary fiber " (%) 0.82+£0.02° 0.25+0.01"° 19.25+0.76 ° 1538+ 1.11°
Insoluble dietary fiber ~ (%) 1.20+0.32° 1.90+1.10° 57.69+232°" 57.62+1.92°

All data are the mean + SD of three replicates.

" dry basis

“Flour: N x 5.70, PPP and CPP: N x 6.25

PPP:Pumpkin pomace powder, CPP: Carrot pomace powder

Means followed by a-c letters in the same row for each component are significantly different (P < 0.05).
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Fig. 1. Effects of PPP and CPP addition on farinogram characteristics.

on the dietary fiber source and increased dietary fiber level.
It was determined that the water absorption considerably
increased in the previous researches, which were carried out
by adding cereal bran, mango peel powder and apple fiber,
which had high level of dietary fiber (Sudha et al., 2007b;
Ajila et al., 2008). It was indicated that the increase in the
water absorption was caused by the hydrogen bonds, which
are constituted as a result of the interaction of hydroxyl
groups within the structure of the dietary fiber components
with water (Gémez et al., 2003; Dikeman and Fahey, 2006;
Rosell et al., 2009).

Besides the change of water absorption mentioned
above, it was observed a significant increase in the dough
development time. It increased from 3.0 min to 11.4 min for
Gerek-79 and from 2.0 min to 27.5 min for Guadalupe with
the addition of PPP at the rate of 25%; while it raised from
3.0 min to 16.0 min for Gerek-79 and from 2.0 min to 39.4
min for Guadalupe for the addition of CPP. It was observed
a steady increase in stability, which indicates the resistance
of the dough, with the addition of PPP and CPP from 10%
to 25% level. However, they decreased the softening degree.
The fact that the PPP and CPP decreased the degree of soft-



Pumpkin and Carrot Pomace Powders as a Source of Dietary Fiber and Their Effects on Cookie Quality

ening value was probably caused by greater water absorption
and lower weakening effects of dietary fiber sources (Larrea
et al., 2005; Sudha et al., 2007b; Ajila et al., 2008).
Evaluation of the cookies, containing the pumpkin and
carrot pomace powders Color characteristics of the cookies
The color of cookies which is one of the characteristics af-
fects the acceptability of end product by the consumer. The
effect of the PPP and CPP on the color characteristics of
cookies are given in Figure 2 and Table 2. Since the PPP and
CPP contain too much B-carotene, they have an orange color
(Lee et al., 2002; Pongjanta et al., 2006; Chantaro et al.,
2008). Therefore, when PPP or CPP were added to the flour,

549

cookies became darker and the creamy-yellow color of the
control samples turned into orange-yellow when they were
added at the rate of 25%.

In general, PPP and CPP addition at 10% to 25% cookie
samples considerably decreased the ‘L’ values which indi-
cate the brightness, and increased the ‘a’ values, showing
the redness. The ‘b’ values which indicate the yellowness of
all cookies supplemented with PPP were higher than of the
control samples. No remarkable difference in this value of
cookies containing PPP was observed. However, addition at
CPP to the cookie samples decreased the ‘b’ values depend-
ing on the increasing level of supplement. Similar results

Gerek — 79
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Fig. 2. Photographs of cookies supplemented with PPP and CPP.
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Table 2. Effects of PPP and CPP substitution levels on the L, a, b values of cookies.
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‘a’ Value

‘b’ Value

0.80 + 0.33 **
3.51+£0.31 B
447 +0.26 "%
4.88+0.19 "PY
5.85+0.08 @

22.56+0.10 “*
24.92 +0.03 "B
25.07 £0.07
25.29+0.11 "
25.89 +0.13

0.80 + 0.33 ™
3.25+0.16"™
449 +0.15 ™
4.80+0.12
5.03 +0.04

22.56+0.10 “*
20.10 +0.09 ™
20.08 + 0.05 ™
19.45 +£0.14 ™
19.12 £ 0.09 ™™

1.05+0.57 %
2.57+0.19 ™
3.19+0.17 >
3.63+0.15 M
4.49 +0.08 ™

22.14 + 0.41
25.20 +0.05 *
25.56 + 0.04 *
25.56 +0.16
26.56 £0.16 <

Flour Fiber source Fiber level (%) ‘L’ Value

0 64.84 + 0.40 ™

10 66.02 + 0.59 <

PPP 15 65.67 +0.28

o 20 64.71 +0.27 *™

o~ aCx

5 25 62.57+0.21

5] 0 64.84 + 0.40

(D dAx
10 59.03 +0.33

CPP 15 56.18 + 0.34 ™

20 55.06 +0.16 ™

25 53.53 +0.08 M

0 70.32 + 0.98 **

10 70.17 £ 0.32 *>

PPP 15 68.96 + 0.28 *Y

o 20 66.90 + 0.19 *

% bDy
2 25 65.68 = 0.32

2 B

g 0 70.32 + 0.98 *»

© 10 60.89 + 0.39

CPP 15 57.93 £ (.33 ™

20 56.55 + 0.20 “*

25 54.92 4+ (.25

1.05+0.57
3.87 +£0.05 "
4.46+0.12 ">
490 +0.11
494 +0.07

22.14 4+ 0.41 A%
20.39 +0.01 "™
19.93 +0.05 ™
19.55+0.10 ™™
19.38 +0.07 >

All data are the mean + SE of three replicates.

L: Lightness, a: Redness, b: Yellowness., PPP: Pumpkin Pomace Powder, CPP: Carrot Pomace Powder.

Means followed by a-d letters in the same column for each fiber source are significantly different (P < 0.05).

Means followed by A-D letters in the same column for each fiber addition level are significantly different ( P< 0.05).
Means followed by x-y letters in the same column for each flour type are significantly different (P < 0.05).

were obtained in a previous studies, performed on the cookie
samples containing the mango peel powder (Ajila et al.,
2008) and pumpkin powder (Lee et al., 2002; Pongjanta et
al., 2000).

Physical properties of the cookies  The effects of the
PPP and CPP addition at different levels on the physical
properties such as diameter, thickness, spread ratio and
breaking strength of cookies are summarised in Table 3. A
regular decrement was observed in the diameter of all cookie
samples supplemented with PPP and CPP. In addition to this,
cookies containing PPP or CPP exhibited more thickness val-
ue than control and cookie thickness were slightly increased
with the addition of these supplements. Decrement of diam-
eter and increment of thickness led to reduce the spread ratio
values of cookie samples supplemented with PPP and CPP.
It can be interpreted that PPP and CPP used in the cookie
formulations affected the spread ratio values due to high
water absorption capacity of PPP and CPP. It was expressed
that the ingredients, which absorb water during dough mix-
ing, increase the dough viscosity and limit the cookie spread
(McWatters et al., 2003; Arshad et al., 2007). There are vari-
ous researches aimed to understand the mechanism of reduc-
ing the diameter of cookies when wheat flour supplemented

with non-wheat flours. Beside this it was also reported that
increasing fiber addition reduced the spread ratio of high-
fiber cookies (Seker et al., 2009).

The cookies incorporated PPP and CPP were significantly
harder than the control samples (P < 0.05). As a result of
this, the breaking strength values of all cookie samples were
higher approximately 1.5—2 times than control samples.
The increment of hardness probably related to the amount of
PPP and CPP added and their high water holding capacity.
Similar results were indicated by the others. The researchers
indicated that the factors, which increased the water content
of the dough, constituted the extensive gluten structure and
stiffened the cookies; consequently, the breaking strength
of the cookies increased (Gaines, 1991; Arora and Camire,
1994; Larrea et al., 2005; Ajila ef al., 2008).

Sensory characteristics of the cookies  The cookies
made from Gerek-79 and Guadalupe flour supplemented
with PPP and CPP at different levels, were exposed to sen-
sory evaluation, in accordance with the characteristics of
crust color, crust appearance, texture, taste-flavor and overall
acceptability and the average values of panelist scores are
given in Table 4. Each parameter was evaluated within the 1
(unacceptable) and 5 (very good) score interval.
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Table 3. Effects of PPP and CPP addition on the physical characteristics of cookies.
. . Diameter Thickness Spread ratio Breaking strength
0,
Flour Fiber source  Fiber level (%) (W, mm) (T, mm) (WIT) (F.N)

0 81.79 +0.14 8.95+0.03 ™ 9.14 +0.03 <» 9.08 £0.22 %
10 69.57 +0.78 % 11.63+0.11 ™ 5.98 + (.05 ¢ 15.96 + 1.43°

PPP 15 65.87 + 0.55 °% 11.82 + 0.04 >4~ 5.57 +0.04 ™ 16.97 +0.78 *™

o 20 63.84+0.27 " 11.88 +0.11 “™ 5.37+0.06 " 17.22£0.37 "™
D 25 62.76 +0.08 *** 12.09 +0.04 ™ 5.19+0.01 ** 18.55 +0.62 *>

o

g 0 81.79 +0.14 8.95+0.03 ™ 9.14 +0.03 9.08 +0.22 ™
10 72.44 +0.64 > 10.63 +0.10 ™ 6.81 +0.08 ¥ 10.03 +£0.16 ™

CPP 15 68.21 + 0.45° 11.14 +£0.11 6.11 +0.05 °® 10.42 £0.21 ™

20 65.92+0.29*% 11.57+0.17 5.70 +0.10 > 11.01 + 0.23 *B
25 65.27 +0.24 11.64 +0.13 5.60 + 0.08 > 12.14 +0.86 ™
0 73.84 +0.13 ™ 10.72 +0.02 *® 6.88 +0.01 ™ 8.66 +0.17 ™

10 64.45+0.10 "™ 12.18 £0.03 * 529+0.02"" 10.19 +0.83 ™

PPP 15 63.83+0.32"™ 12.23 £0.07 "™ 5.22+0.03 " 12.15+£0.48 ™

2 20 61.81+0.32 " 12.27+0.06 "™ 5.04+0.02 "™ 12.34+1.73
= 25 61.72+0.14** 1233 +£0.12 "™ 5.00 + 0.05 ** 13.08 + 1.42°

=

S 0 73.84 +0.13 ™ 10.72 £0.02 *» 6.88 +0.01 8.66+0.17 **
© 10 66.92 + 0.20 11.60 + 0.15 ™ 5.77 £ 0.08 8.66 + 0.64
CPP 15 65.31 +0.45 11.72 +0.10 ™ 5.57 +0.09 " 8.85+0.28
20 64.45 +0.10 *°= 11.82+0.14 "™ 5.45+0.07 "™ 10.02 + 1.00 **

25 62.94+021* 12.18 £0.10 * 5.17 £ 0.05 ** 11.88 +0.30 ™

All data are the mean + SE of three replicates.

PPP: Pumpkin Pomace Powder, CPP: Carrot Pomace Powder.

Means followed by a-d letters in the same column for each fiber source are significantly different (P < 0.05).

Means followed by A-D letters in the same column for each fiber addition level are significantly different (P < 0.05).
Means followed by x-y letters in the same column for each flour type are significantly different (P < 0.05).

Table 4. Effect of PPP and CPP addition on the sensory characteristics of cookies.

Flour Fiber source  Fiber level (%) Crust color Crust appearance Texture Taste Overau.
acceptability

0 3.5+0.24 2.9+0.44 45+0.15 45+0.24 45+0.24

10 3.9+0.24 42+0.24 43+0.26 3.7+0.29 3.9+0.34

PPP 15 3.9+0.25 3.9+0.18 3.8+0.33 3.6+0.32 3.9+0.40

o 20 3.6+0.20 2.6+0.30 3.6+0.35 34+045 3.0+0.42

Z 25 3.6+0.20 22+0.18 3.1+0.32 32+043 2.6+0.36

§ 0 3.5+0.24 2.9+0.44 45+0.15 45+0.24 45+0.24

10 34+0.17 3.6+0.17 3.5+0.35 34+023 3.6+0.36

CPP 15 3.3+0.18 34+0.17 3.4+0.35 33+0.18 3.1+0.24

20 3.3+0.15 3.4+0.20 3.0+0.33 2.9+0.32 2.8+0.34

25 3.1+£0.26 3.3+0.29 2.6 +0.28 2.7+0.31 2.4+0.36

0 43+0.32 4.5+0.20 49+0.10 4.6 £0.18 48+0.14

10 3.9+0.28 3.9+0.30 43+0.24 3.8+£0.26 4.1+0.32

PPP 15 3.9+0.30 3.4+0.20 4.1+0.25 3.5+0.31 3.9+0.35

g 20 34+0.17 2.7+0.15 3.8+0.31 3.3+0.38 3.2+0.32

= 25 32+0.15 20+0.24 3.3+0.38 3.1+£042 2.6 +0.35

§ 0 43+0.32 4.5+0.20 49+0.10 4.6+0.18 4.8+0.14

© 10 3.7+0.15 42+0.10 3.7+041 3.4+0.23 3.8+0.26

CPP 15 3.7+0.15 4.1+£0.10 3.6+0.34 33+0.18 3.3+£0.15

20 34+023 3.8+0.15 34+023 3.0+0.29 3.0+0.19

25 3.1+0.30 3.3+0.30 2.8+0.31 2.7+0.31 2.7+0.26

All data are the mean + SE of five replicates.
PPP: Pumpkin Pomace Powder, CPP: Carrot Pomace Powder.
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In general, a regular decline was observed in the crust
color values of all cookie samples except for Gerek-79
supplemented with PPP. Depending on the addition of PPP,
the crust color of cookies which prepared from this flour
sample showed a little improvement, but it was not observed
a significant change in the crust color in comparison with
the addition level. Texture and taste scores of cookies which
were given by panelists, decreased depending on the level of
PPP or CPP in formulation, however a significant variation
was not observed in the samples supplemented with the low
levels respect to control. It was also observed a regular de-
cline in the scores of overall acceptability depending on the
increasing fiber levels. According to the sensory evaluation
by the panelists, the cookies containing higher levels of PPP
and CPP were found acceptable.

Conclusion

Addition of PPP and CPP as a source of dietary fibre
to wheat flour effected the dough characteristics in vari-
ous ways. The present study demonstrated that the PPP and
CPP used to enhance dietary fiber content of cookies made
from two different wheat flour showed an important effects
of dough characteristics. Incorporation PPP or CPP into
cookie dough systems increased water absorption, dough
development time, stability and decreased softening degree
of dough as measured by farinograph. These properties
generally refer to a dough’s mixing and handling properties
during processing. While brightness (L value) of cookies de-
creased depending on incorporation PPP and CPP, redness (a
value) increased. Incorporation of different pomace powders
showed a different effect on yellowness (b value) which was
increased slightly by PPP but was decreased by CPP. While
the spread ratio of cookies was decreased, breaking strength
of cookies was increased by the supplementation of pumpkin
and carrot pomace powders. It was observed that negative
effect of PPP on the overall acceptability is less than that
of CPP. However, PPP addition more affected the breaking
strength values than CPP. It can be concluded that acceptable
cookie samples can be prepared by supplementing PPP and
CPP in both flours without affecting their overall acceptabil-
ity. In addition, this study is very important to show the way
of putting the by- product the carrot juice process to good
use in bakery industry. Therefore, PPP and CPP have a great
potential to be used as functional ingredients in cookie for-
mulations and to improve nutraceutical properties of cookies.
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