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1. 1,1-diphenyl-2-picrylhydrazyl
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Table 1 Independent variables

factor
Levels
Factor Name Unit 1 0 -1
B, Microwave g1 g0o 700 600
power
B Microwave time ~ Min 90 75 60
B Carrot pomace % 15 7.5 0
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Table 2 Regression models for physicochemical and Colorimetric characteristics

b . Densit3y Moisture oH Cooking Source
(gr/cm’) (%) loss(gr)
0.0007  0.0000  0.000°  0.001"  0.006 0.02" 0.000" Model (p-value)
117.31 26.29 -62.88 7.87 3.15 6.62 -14.57 Bo
".0.08 -0.01" 0.09" ".0.01 0.04™  -7.28™ 0.01™ B,
-103.55™  -38.53° 71453 -439™  _8.58™ 1.17™ 18.88™ B
0.54™ 0267 1.19™ 038"  -0.1""  -0.07" -0.01™" Bs
272" 1.46° 138" 422" -6.76™  225™ -2.34™ BB
35.93™ 17327 -3455°  323™ 987" 0.51™ -4.57" B2 Ba
-0.004™  -0.002" 0.03" 0.004"  -0.02™  0.0003™  0.002™ BsPs
0.03™  -0.002™  -0.08" 0.01" 0.03™  -5.00™ -0.01° BiP-
0.0004™  5.00™  -0.002™  -293"  0.001™  5.00™ -1.76™ B1Bs
-0.24™  0.01™ "_1.05 0.09™  0.55™  0.007™ 0.01™ B2 B3
"0.66 0.26™ 0.72"™ 0.88™ 0.08" 0.17™ 0.59™ Lack of fit (p-value)
95.92 99.82 94.95 97.65 95.68 92.75 96.21 R?
88.56 99.49 85.87 93.43 87.90 79.69 89.39 Adj-R?
3.98 9.22 4.57 18.22 3.70 0.66 8.49 CV (%)
53.84 0.92 198.49 1.24 205.30 0.46 1.49896 PRESS

Ns: not significant; *: significant at p<0.05; **: significant at p<0.01; ***: significant at p<0.001
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Fig 1 Response Surface Methodology of physicochemical, a: Moisture; b: Weight lost; c: Density; d: Hardness;
e: Stickiness; f: Cohesiveness
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Table 3 Regression models for the TPA and Sensory characteristics

Cohesiveness Stickiness Firmness
Acceptance Texture Flavor Form Source
(N.s) (N) (N)

0.017 0.004~ 0.001"  0.01 0.000"" 0.0007  0.000" Model (p-value)

-0.66 1329 2673 -13.15 0.50 -0.59 34.66 Bo
0.009™  -0.006™ 0.04™  0.01™ -0.001™ 0.001™  -0.04™ B,

1.20™ 211367 27.56°  24.05™ 0.049™ 0.17™ -26.73" B
-0.01™" 024 0067  -021" 0.117 0.0 -0.19" B

7.08™ -1.04™  -1.04™  -1.04™ 9.45" -1.35™ 1.64" B1 B
4.25™ 231" -4.62™  -10.18™ -0.03™ -0.16™ 525" B2 Ba
0.006 -0.005"  0.002™  0.001" -0.003™" 0.0001™  0.001™ BsPs
-0.01™ 0.008™  -0.02° 1.10™ 5.69™ 0.0001™ 0.02" BiP-
-1.45™ -1.66™  3.33™  0.0002™ 2.33™ 2.10™ 9.88" BiBs
0.02™ -0.16™  -0.02™  -0.05™ 0.0006™ 0.01™ -0.01™ B2 B3
0.61™ 0.51™  0.58™  0.89™ 0.94™ 2.78™ 0.71™ Lack of fit (p-value)
94.28 96.45  98.12 94.34 99.95 96.78 99.16 R’

83.99 90.06  94.74 84.16 99.86 90.98 97.66 Adj-R?

3.77 7.53 3.77 6.66 2.63 7.76 9.83 CV (%)

3.41 4.62 0.93 1.12 0.94 0.006 0.43 PRESS

Ns: not significant; *: significant at p<0.05; **: significant at p<0.01; ***: significant at p<0.001
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Table 4 Regression models for the texture characteristics
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1.14 13.31 8.99 4.58 1.47 CV (%)
0.93 902.5 0.02 147.08  1170.43 PRESS

Ns: not significant; *: significant at p<0.05; **: significant at p<0.01; ***: significant at p<0.001
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508 )T gy (S5 cald (S8 5 Ol 2l
U Ol S s o OLES 0 Jgdr s ate Loy 35
¢J\;§ ;j Bt mss .,\.BLQM.; Bree L;JUL:A B) Q.»T oylas
Gl (Gl b olie 30wy (S8 5 ol ojleas o
Ity Sles ydd pwy b Lob Ol wals (S8«

\va

. . Z

g S sl S -V-E
Ao 3 WYY gl e &S cl O 51 S Jlbag =l
Sl Ve Ol Loagds Vvt b Sy msh Loy 35
by Gl wsal p g M5 4 e 0d guslp
ASA'AQL;JYJKJ‘)}‘WJJAL&L;;«C‘}AJJM
53%) (’; Voo B (s)f AALo Sl A uS)Sf:s )Uui.d
;wpf\n/(;\/~r),uu43r;«.c,,;4s@l§;>'
GIs 5 esssine slpe 5 OIS ST sy s
G (Y10) LAIST 5 Ll ST sl o i S
;LL”)I )}.E.'.A “ (Y+\8) Qb&aﬁ K] C.A:zjl.:[\].,\..jl_; &
Vo s A0 ija.w 23 s Koy 35 Sl sl coas
Olgae a3l s gad eslina] oy s Jse b 55 Aoy
Rl gl et s 085 Ol msp Llay L3
a8 (YVY) O 5 WL ey s [E]edl
P o R cxge s Lle 3y il e
slge ol VL lyms Cle Sy Sladised 5 IS


http://dx.doi.org/10.52547/fsct.17.107.171
https://fsct.modares.ac.ir/article-7-15684-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

[ DOI: 10.52547/fsct.17.107.171 ]

st Ko 535 Lodd o8 (S5 Jse b e

OLen 5 45l asle

3 05 8 olS S (sl Ol Sl 5 e
aia Jw oS L8 5518 DPPH sl s ooyu8
S Olpe & Ll e s es 65 ST T ol shls
> [T 1S 13 sl 5,0 0nSST ke
O st e 35 GlnSI BT 5 o et ol
Yt dox 51 Gl sl 51 F o leie lp

el 0 o3laxaal[ V8] (635 ST N games 5[ 8]0 S

Pa S ap S & ob ol v K ,sDPPH

Il Sles @l el S8 a4 ol s Loy
LaolenS| 5T el wie mpp dilos ol a2ls (g 20
bS5 cpdordias o 0L o 2ol Ol &S il
G B s Bl s2 53 GlSIET (S5
IrY s ol sns ooty by JSaS b o5, 5WI
Ab a5 s Sllae (MNDOLK 5 3w

Dl SlnS| 5T Ci b5 Jlaie Sl p ke i

Table 5 Total phenol content

Sample Water extract Methanol Total phenol
(mg/g) extract (mg/g) content (mg/g)
Wheat flour 2.12+0.01 F 3.12+0.001 5.24+0.002°
Carrot pomace 3.149+0.01*  4.167+0.001*  7.316+0.002 *
Control Cookie 2449+0.01F  2267+0.001% 4.716+0.002
Optimized 3.894+0.01C¢  3.43+0.001°  7.324+0.03°
Cookie

Different letters cookie significant (P >0.05) in column

N pamen 53 Sl e 5 g ol OV puamee 31 eslanal
5= 3 s slads cls Al ol e RSN} oy
Ol o35 Ced OII s Sl 80 @ 05540 J>
bapmaluys (omdy b 58 mle o A et 53 3L
S S s 4 Al oty s Lol T
Seslinal sy 555 o3l S Olse & g sh Blos 35 0l

J\.SL;n V.A\]e b Mﬁ‘jﬁjﬁﬁéla:)ﬂﬁ .,\:5}3 Los ) QI

e =1

[1] Nagarajaiah, S.B. and Prakash, J. 2015,
Nutritional composition, acceptability and
shelf stability of carrot pomace-incorporated
cookies with special reference to total and
carotene retention, Cogent Food and
Agriculture, 1, 1-10.

[2] Sharoba, A.M. 2013, Utilization of some
fruits and vegetables waste as a source of
dietary fiber and its effect on the cake
making and its quality attributes, Journal of
Agroalimentary Processes and Technologies,
19 (4), 429-444.

[3] Kumar, N., and Kuma, K. 2011,
Development of carrot pomace and wheat
flour based cookies, Journal of Pure and
Applied Science and Technology, 1 (1), 5-11.

[4] Baljeet, S., Ritika, B., and Reena, K. 2014,

S 4w =0
@t Bl 3 Sote b 51 S ol s
Gosb 4 Sl Jgams s A4S (olad S8 S »
Gl e g ps Ao V0 sl b Sl S
B 4 S LSS ol b S BT ol
Mg JS Ol YV e S5FAO LT L llas il el
(] ol 03 eSS Ol s N Ok £Y/VVY aia

DPPH(%)
N w S U (=2} ~ (o]
o o o o o o o

—
o
L

[

o

carrot pomace powder control cookie optimized cookie

Fig 3 DPPH (%) of carrot pomace, control and
optimized cookie
Different letters cookie significant (P > 0.05)


http://dx.doi.org/10.52547/fsct.17.107.171
https://fsct.modares.ac.ir/article-7-15684-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

[ DOI: 10.52547/fsct.17.107.171 ]

Y44 L) NV 092 Ny E)LQ-\:'

DOI 10.29252/fsct.17.10.14

sl mlho s psle

Carbohydrates and Dietary Fibre,1-25.

[15] Shyamala, B.N. and Jamuna P. 2010,
Nutritional ~ content and  antioxidant
properties of pulpwastefrom Daucus carota
and Beta vulgaris. Mal, J. Nutr, 16 (3), 397-
408.

[16] Gomez, M., Jiménez, S., Ruiz, E. and
Oliete, B., 2011, Effect of extruded wheat
bran on dough rheology and bread quality,
LWT — Food Sci. Technol, 44 (10), 2231-
2237.

[17] Chen, H., Rubenthaler, G.L., Leung, H.K.
and Baranowski, J.D. 1988, Chemical,
physical and baking properties of apple fibre
compared with wheat and oat bran, Cereal
Chem, 65 (3), 244-247.

[18] Seyhun, N., Sumnu, G. and Sahin, S.
2005, Effects of different starch types on
retardation of staling of microwave-baked
cakes, Food and Bioproducts Processing, 83
(1), 1-5.

[19] Singh, M., and Mohamed, A. 2007,
Influence of gluten-soy protein blends on the
quality of reduced carbohydrates cookie,
LWT-Food Science Technology, 40, 353-360.

[20] Park, J., Choi, I. and Kim, Y. 2015,
Cookies Formulated from Fresh Okara using
Starch, Soy Flour and Hydroxypropyl
Methylcellulose have High Quality and
Nutritional Value, LWT - Food Science and
Technology, 1-20.

[21] Sari¢, B., Dapéevi¢-HadnaDev, T.,
HadnaDev, M., Saka¢, M., Mandi¢, A.,
Migan, A. and Skrobot, D. 2018, Fibre
concentrates from raspberry and blueberry
pomace in gluten-free cookie formulation:
effect on dough rheology and cookie baking
properties Berry fibre enriched gluten-free
cookies, Journal of Texture Studies, 1-26.

[22] Fustier, P., Castagigne, F., Turgeon, S.L.
and Biliaderis, C.G. 2009, Impact of
commercial soft wheat flour streams on
dough rheology and quality attributes of
cookies, Journal ofFood Engineering, 90,
228-237.

[23] Moiraghi, M., Vanzetti, L., Bainotti, C.,
Helguera, M., Leon, A. and Perez, G. 2011,
Relationship between soft wheat flour
physicochemical composition and cookie-
making Performance, Cereal Chemistry, 88,
130-136.

[24] Hadnadev, T.R.D., Torbica, A.M., and
Hadnadev, M.S. 2013, Influence of
buckwheat flour and carboxymethyl
cellulose on rheological behaviour and

AN

Effect of incorporation of carrot pomace
powder and germinated chickpea flour on the
quality characteristics of  biscuits,
International Food Research Journal, 21(1),
217-222.

[5] Tanska, M., Zadernowski, R. and
Konopka, 1., 2007, The quality of wheat
bread supplemented with dried carrot
pomace. Polish Journal of Natural Science,
22, 126-136.

[6] Kumari, S. and Grewal, R. B. 2007,
Nutritional evaluation and utilization of
carrot pomace for preparation of high fiber
biscuits, Journal of Food Science and
Technology-Mysore, 44 (1), 56-58.

[7] Upadhyay, A., Sharma, H. K. and Sarkar,
B. C. 2010, Optimization of Carrot Pomace
Powder Incorporation on Extruded Product
Quality by Response Surface Methodology,
Journal of FoodQuality, 33, 350-369.

[8] Popov-Raljic, G.V., Mastilovi¢, J.S.,
Lali¢i¢-Petronijevi¢, J. G., Kevresan, Z. S.
and Demin, M. A. 2013, Sensory and color
properties of dietary cookies with different
fiber, Hem. Ind, 67 (1), 123—134.

[9]Sreenath, H.K., Sudarshanakrishna, K.R.,
Prasad, N.N. and Mysore, K.S. 1996,
Characteristics of some fiber incorporated
cake preparations and their dietary fiber
content, Starch/Stdirke, 48, 72-76.

[10] Ngadi, M. O., Wang, Y., adedeji, A. A.
and Raghavan, G. S. V., 2009, Effect of
microwave pretreatment on mass transfer
during deep-fat frying of chicken nugget,
LWT - Food Science and Technology, 42,
438-440.

[11] AACC. 1999. Approved method of the
American association of cereal chemists. 9"
ed.

[12]Chahartagh, F, Nasehi, B. and Barzegar,
H. 2017, Optimization characteristics of low
calorie Cake enriched with stevia leaf
powder, Journal ofFood Science and
Technology, 69 (14), 31-41.

[13] Singleton, V. L., Orthofer, R., and
Lamuela-Raventos, R. M. 1999, Analysis of
total pHenols and other oxidation substrates
and antioxidants by means of
Folin—Ciocalteau reagent, Methods in
Enzymology, 152-172.

[14]Nouri, M., Nasehi, B., Samavati, V. and
Abdanan Mehdizadeh, S. 2017, Optimizing
the effects of Persian gum and carrot pomace
powder for development of low-fat donut
with  high fibre content, Bioactive


http://dx.doi.org/10.52547/fsct.17.107.171
https://fsct.modares.ac.ir/article-7-15684-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

[ DOI: 10.52547/fsct.17.107.171 ]

st Ko 535 Lodd o8 (S5 Jse b e

OLen 5 45l asle

[30] Aguilera, J. M. and Stanley, D. W. 1999,
Microstructural principles of food processing
and Engineering, In Barbosa Canovas, G. V.
(ed.) A Chapman and Hall food science
book. Gaithersburg, MA, USA: Washington
State University, Aspen Publishers, Inc. Pp,
1-65.

[31] Gayas, B., Nath Shukla, R. and Munaza
Khan, B. 2012, Physico-Chemical and
Sensory Characteristics of Carrot Pomace
Powder Enriched Defatted Soyflour Fortified
Biscuits, International Journal of Scientific
and Research Publications, 2(8), 1-5.

[32] Gull, A., Prasad, K. and Kumar, P. 2015,
Effect of millet flours and carrot pomace on
cooking qualities, colour and texture of
developed pasta, LWT Food Science and
Technology, 63, 470-474.

[33] Seyedifar, R., Asefi, N., Maghsoudlou, Y.
2014, Effect of ultrasound waves
pretreatment on quantity and antioxidant
capacity of extracted beta-carotene from
carrot residue, Journal of Food Hygiene, 4,
13.

[34] Kumar, N., Sarkar, B.C. and Sharma,
H.K. 2010, Development and
characterization of extruded product of carrot
pomace, rice flour and pulse powder, African
Journal of Food Science, 4, 703-717.

\AY

baking performance ofgluten-free cookie
dough, Food and Bioprocess Technology, 6,
1770-1781.

[25] Demir, M.K. and Kiling, M. 2017,
Utilization of quinoa flour in cookie
production, [International Food Research
Journal, 24(6), 2394-2401.

[26] Barber, L.I., Emelike, N.J.T. and Sunday,
B.N. 2016, Utilization of Breadfruit in Low
Fat Cookie Formulation, Journal of Food
and Nutrition Research, 4 (10), 658-663.

[27] Freitas, D.G.C., Takeiti, C.Y.,Godoy,
R.L.O., Ascheri, J.L.R.and Carvalho, C.W.P.
2014, Extruded baru flour addition (Dipteryx
alata Vog.) in cookie formulations: Effect on
consumer's acceptability, Acta horticulturae,
89-96.

[28]Ebere, C.O., Emelike, N.J.T. and Kiin-
Kabari, D.B. 2015, Physico-chemical and
sensory properties of cookies prepared from
wheat flour and cashew-apple residue as a
source of fibre, Asia Journal of Agriculture
and Food Science, 3(2), 213-218.

[29] Soorgi, M., Mohebbi, M., Mousavi, S. M.
and Shahidi, F. 2012, The Effect of
Methylcellulose, Temperature, and
Microwave Pretreatment on Kinetic of Mass
Transfer During Deep Fat Frying of Chicken
Nuggets, Food Bioprocess Technol, 5, 1521
— 1530.


http://dx.doi.org/10.52547/fsct.17.107.171
https://fsct.modares.ac.ir/article-7-15684-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

[ DOI: 10.52547/fsct.17.107.171 ]

JEST No. 107, Vol. 17, February 2021 ABSTRACT

Optimization of Cookie Formulation Containing carrot pomace
Powder
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Carrot pomace is a byproduct obtained during carrot juice processing. It contains vitamins, minerals,
fiber and anti-oxidant substance.In this studya Box-Behnken design with 3 factors were used to
optimize the formulation of a functional cookie containing carrot pomace powder (CP). Effects of
partial substitution of carrot pomace powder (0-15%), microwave power (600-800 W), and
microwave time (60-90 s) on the properties of cookie were evaluated. The results showed that
increasing substitution of carrot pomace increased the moisture, cohesiveness, Stickiness, entropy,
contrast, color index a and b, density and, flavor, and overall acceptability and reduced firmness and
color index L. Based On the findings, cookie sample that enriched with 13.33% of carrot pomace
powderand cooked inthe microwave power with 600w during 1.04 min,was optimum sample between
treatments. Total of phenol content, antioxidant activity and crude fiber was found higher in the
optimum cookie than control.
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