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Table 1 Proximate composition of carrot pomace powder (g/100 g dry matter basis).

Samples Moisture Ash Lipid Protein Carbohydrate  Crude fiber
Oven 60 ° 8.724+0.0°  5.88+0.04°  2.59+0.02° 4.86+0.18" 61.61+0.43°  16.3+0.21°
Oven 80 4.9240.02°  6.00+0.007°  2.36+0.05°  4.75+0.09°  65.97 +0.04*  15.9+0.13"

Freeze dryer  4.41£0.14°  5.71+0.02°  2.59+0.04°  5.04+0.01°  64.65+ 0.04°  14.43+0.14°

Various letters in each column show significant differences among mean values (p<0.05).
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Table 2 Physico-chemical and functional properties of carrot pomace powder.

Bulk

sample density(g/em’) pH WHC(g/g) OHC(g/g) TCC (mg/g DM)
Oven 60°¢ 0.59+0.004" 5.49+0.00 15.97+0.007° 1.66+0.24° 0.46+0.00
Oven 80°° 0.55+0.007° 5.51+0.002 14.57+0.148¢ 1.83+0.4° 0.45+0.07

Freeze dryer 0.22+0.002° 5.52+0.033 17.10+0.219° 3.76+0.02° 0.46+0.00

Various letters in each column show significant differences among mean values (p<0.05).
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Fig 1 Particle size distribution of carrot pomace powders.
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Table 3 Average particle sizes and antioxidant activities of carrot pomace powders.

sample D[4,3] (um) Uniformity antioxidant activity
Oven 60 279.978 ° 0.663 66.49+0.003 °
Oven 80°° 273.129° 0.652 67.41+0.003 °
Freeze dryer 278.869 ° 0.613 68.5+0.003 *

Various letters in each column show significant differences among mean values (p<0.05).

A Slsleg, p oot Sas 3 ey gl S el slozsil o o (YAA) OLISKen 5 'S poos gl ol
5 Sifsor b wses TUSE L Gl s 4B S = o Sl Jsle sbajlle 043 oL 5 & slaysl sl
als oLEs Tl Y 5Tl 4 ad Sls Sl sla kL Ot 5T LS 5 o 51T Cel 5 odd Joheo sl o)l
5okl ol b Jale Sltle 55 4 038 Si a3 S Sl (e SR Bk Sl s Sl $S2)
Cab b Ll e pl by 5 el sl el s (ST Csl 5ol Jlsl b e s TS sl Ot 2T
Wi ¥ s b plas das 2alS 1 ey, 5 of ol Los 6 s o b la OF .50 o 3l 5 ol o 5 Lod 5l 50l
e (Sl (g mi Ol Gl s b s el Sas A g glienSt 2T cdle 05 S Six B s
Gl gl L) ol padge cnl sl 33 Y Jadr s 4 e Vor 'C A °C Sl gl gles Rl aS sl s
Bl A 0C gles b 05l 5 b b e ead Sax 03,50 sl ) 0T e 5 0ds laas) o1 cllad 200531
ol Olppe s o OLES 45 Ll Sl3 o310 53 (g lskune b sk LS5 2o b s a0l 2815 5l ol sla
Y T N G N R e I Ol op it 3 S Ol ST BT ol
Sl bl Jshe bl oS das e 0L 35 sl Lo L edalie uls 35 53 edd S (6 Wges L3 o SldenS]
Osd O3S Si &S Jb 3 58 e e85 05l gles 05108 oo TEAO) J3 DS 5 Ulpe o 2t Gol 1
sl g pie Jlsw 5 Ol as goleml S S s ol > L0135 (Al SIS
(VoY )OS 5 s ool 5 S36 Sl 05 5 038 2 ol p, AT

s Loy S QS Sen slal &S s S Ol

l)wﬂé%)bu&cﬂ‘)éﬂﬁ)baw&}@ﬁ

son Sl SEM) iy Sosll 0Ky Koo glas
Sl b S 5 sSs Sn e 53 D3 ol

3. Sheet-like
4. Laminar 1. Demirkol
5. Misra 2. Endogenous

Vot



Ve Jg.ﬁc\q 092 NYA o)Lo...:

Fig 2 Scanning electron microscopy (SEM) images carrot pomace after drying: (a and d) Oven 60°c , (b and e)
Oven80°c, (c and f) Freeze dryer.(a_c) images were taken at a scale of 50 micrometers and (d_f) images at a
magnification of 20 micrometers.
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Fig 3 a) Effect of drying methods on color attributes of carrot pomace. (L value: Lightness), (b value: Yellowness),
(a value: Redness). Various letters in each paremeter show significant differences (p<0.05). b) Images of dried
pomace: (1) Oven 60 © (2) Oven 80 °and (3) Freeze dryer.
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ABSTRACT

ARTICLE INFO

Unfortunately, the food processing waste has recently increased,
prompting researchers to develop new economical products based on
food waste to reduce the environmental problems caused by waste
accumulation. Among these, carrot pomace as a nutrient-rich waste
with appropriate functional properties can be mentioned. In this study,
fresh carrot pomace was dried using a hot-air oven (60[] and 80(]) and a
freeze dryer. Then the dried-pomace quality in terms of functional
properties (bulk density, particle size, water and oil holding capacity,
antioxidant activity, carotenoid content, color, and microstructure) and
chemical compounds were examined. The results showed that the drying
method and temperature had a significant effect on pomace’s chemical
compounds. A significant decrease in moisture and lipid content was
perceived due to the oven temperature increment (from 60 °C to 80 °C),
while no significant changes were observed in crude fiber content.
Freeze-dried samples also had the least moisture content in comparison
to the oven-dried samples. Also, the functional properties of the dried
samples showed that the drying method and temperature had no
significant effect on the carotenoid content and particle size of the
samples. The oven temperature increment significantly reduced the bulk
density and water holding capacity (from 15.97 to 14.57 g/g). The
freeze-dried sample also showed the lowest bulk density, the highest
water and oil holding capacity, and antioxidant activity compared to the
oven-dried counterpart. It also had better color and more porosity.
Therefore, freeze-dried carrot pomace can be used to fortify food
products.
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