[ Downloaded from fsct.modares.ac.ir on 2024-11-26 ]

[ DOR: 20.1001.1.20088787.1401.19.128.19.4 ]

[ DOI: 10.22034/FSCT.19.128.147 ]

\i'\;@a N ey VYA ol ~~'-»\‘;_’,\ JU& C_LMa E) f}l& o

ol 2l SIS @l g pols dxo

www.fsct.modares.ac.ir :dows Culu

r 5 e dlas

mp AW oo Ses Dlo i § alerd OLS 5 5 golessl 5 S5l 055 SO S6 L)

£ AN .
P B UECR P SRPLY

Ol Olghol Olghol s oKl (5,5lES 2uSLiils ( oldé o dige 5 pke 05 S B a8 )
Q\JJ\ ‘QL@.wl cQLW\ W GK:;.:“} aé))}LLS LSRR Lu.:].lﬁ @L.p ‘;N.J\A.é.ﬁ 9 r}l.o onf ol =Y

0SS

. %

Jlas Sledb!

ol 4l I3 038 3ge g5l 51 U Sluld Ol il sl Jlu s ailiwbe
S o) OWSUs palS ek 4 18 Cato pdlions U old Cogs
Foos) hyls ddr SN ez W5 (gl LOT 5 eslizal Jlis & Sluld cpl cilil
S & 58 Ll s A 4 U5 o (Sluls nl Ola 5 LBl (g3Ladl
ot AW adlas pl 5o Wil s el 60 Kot Sl s lls 5 I OS5
LS"L“"“ OS Kis w‘g (I\' OC _9-\' OC LgLs:) 'CL\ 6‘}5 d}i )" sl Lf e)'U
Il (gl 05 g datmdls) (65 Shes Olp g L 5 i Al iS5 b S
7o 9 Ky Al (St ST Caols () 5 ol Qds b )3
4 ols LS okl s 4 gl S F IF s p 20 abeed LS 5 5 Gl
sl ls (g,ls bas 56 A slend OLS 5 Ol5m 05,8 i by 9 3y,
Q‘kﬁﬁ".‘jﬁdﬁjﬁ.ﬁﬁ))b\lm UJLALS X (/\' OC 4.5-\' OC }‘) QJT 6LA.>
b oamlie 53 58 goleasl oy 4 edd S wiged SN (golsban SU pls
S ol s pramen 3 Cash Ol op 5eS 3l 051 3 odd S e gl
ﬁb.s;&iédb:}d’zjj‘\s;b oS AJJAS..:.‘;GLA 4 gad 6’}“"*’ QL:J,.A?
P T PRI L R R PR INTPPR (R PPV PRR I % SPS RH PR PR P Joes
4 V0/AY 3D b Wgel of Gl b b 5 gl 03y amedls Slslme j2alS o ge
b amalin o 55 saleasl gy 4 055 S5 A (St s p 5 O p SVE/0V
et 5 gy 5 Pl Dl b B Ol o Ak 5 (sled 5 Al Ol e o S (O
Gl sy e Ky S diged ol emed sl 0L 1) SlawST ST
S Gl KlF ol g, 4 ekd S = A ol by ol (g xd

2 gd esliiul olde OV gz g5l

Pl sla gyl

ERRWAL /R R I e

VENVE i f b

S olds
RUPNNIP:

O3 S Sis

s i sy
(sl S S

83 s Olis pa

10.22034/FSCT.19.128.147
DOR: 20.1001.1.20088787.1401.19.128.19.4

QLJL{A J‘}i«aﬂ *

amirgoli@cc.iut.ac.ir

\RAY


http://dx.doi.org/10.22034/FSCT.19.128.147
https://dorl.net/dor/20.1001.1.20088787.1401.19.128.19.4
https://fsct.modares.ac.ir/article-7-61726-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-26 ]

[ DOR: 20.1001.1.20088787.1401.19.128.19.4 ]

[ DOI: 10.22034/FSCT.19.128.147 ]

bS5 sl 5 ol 08 S S 56 b))

IS e et Ao 5 G55 2

G 0w Lk s Al (TTNOLKes 5N
038 Kas 5N o Ol B sen s Sk (gole]
S, g A ey s LS Sis rdz.éjm
Aol 3 a8 sls Olas e sl s S anslie Jb 5 13 LS 5
5k DS 5 s il BT Ol SRalS sl 035 S
Seslendl 8 Sl Lals S wiged 5 050 0 R
Vs 5 030 € gad alin coasS bl

B0 5 K siils bag K glandlas s
Ao S Olosas 5 05 S il b B,
oo b Sl eslal b 0s S S e SR g se
3 FBs p R0l (e Sl flglss
S el S dped il pll (galeasdl 05 SIS
Sl QLS ) s o 2y 5 loa 8 anedls (1 eS (Soleos]
el mle Dsoa cosby Bl oleil By 0 Oy
O 5 odd B g pame Jlle tnlply gt e
Hoadsl ol 4 alis Jrame 05 Jilie el
sl pde 5 O3St 22y pde Sde 4 (roman 238
he JS Ky Bl 51 sl g iyl 3 b 55 Sl -
GO R V- TR O P VIRCRN PN P PITCIN P BRI R
ew o gl e (Bob Ol Dl g
4 i SYsb T Ol 5 L 35 G ae oS e
Ve xi ‘J-<i° sl s,

Ll Vsame s Tt Al o sl esliadl ol p Sldlas
LB N poams (Ul g (e (s gl B sla SAd 5 (oM
Sl o el g 5 o SV (e (IS
[A5A]

b2 §ls (slsm 0l 3l eslial b o3l g pn i Guds ol 3
5 s S gslensl S S zmen 5 (A °C 50 °C
5 bt S5 0SS gles 5 s G0 e
R N U P - S U PLH N

Z

=33

1. Polat
2. Conductive hydro drying
3. Janiszewska

VEA

dodke —

o33 Daucus carota L.ssp. sativus s ob b o 52
e opl ol s 53 () o Sl e S5
S ol s Cad Ol @l i, QLS e L S
Aol (b LS 5 a8 Wile b s SLS S
2 Sl bapslyy glal 5 SOl WS gl Sy sl
SIS pls Sl Olgeas 5 0Ll G yae gl Ol sl o
0Ll 0 53 A el s e Sl i et 555,08 [V 155
o 5 ey Ol OGS s Ses 5 Al 5y S Ao
Glols 5 S o Jos OS] 5T Olsiear izman 3003 (1
Ol gl 35 5l 6,800 Wles i aodle Sl
s 3 Ses SosE 5 s B sl Solew S S
LV]RSt o O el

Ssa osl3 3l b Sluls Ol ot sla Jle s dlinbe
e i palies U odd Cmge  Conl a4l J2oldl Llde
ol el 5l b ey O alS gk o
Lt SN pame 5 gl LOT Sl eslinad JLs & Slals
L& 7]asl golasl 55,0 sl

s sl osle 035 =000l & msn A 5l
Olpeas b 5 odd a5 Ysoms s i 558 0 A5
G b sdre slse Sl SLa i a8 s 555 e eslinal 5 S
41 Cwo e B 53 e Esl pdse ol [Pl
wrp b Lt b S ol e e S8 bl Sl eslind
gold 4 ol Lol g AW oL Cosb, S 2l
P sl Os S el ks edd e USSP WIRE3
5ol G ol Sl slge s s 5l eslind gl
Dy Solaoll s B e a5 05y a8 sl s
CLSF S S Al e 03 S nel S Bk
Cle @ Gl OLS S n sdes Hsb 4 s W
sk s 4 SL aih OpSt s LS 4 Cesles
e bt GU )l sl sl ol
5 WD) Jseme Sl slajiss e I 03 sSas
et U ol Sl (olendl (SSE) Sl 22

o]l s ol


http://dx.doi.org/10.22034/FSCT.19.128.147
https://dorl.net/dor/20.1001.1.20088787.1401.19.128.19.4
https://fsct.modares.ac.ir/article-7-61726-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-26 ]

[ DOR: 20.1001.1.20088787.1401.19.128.19.4 ]

[ DOI: 10.22034/FSCT.19.128.147 ]

Ve ‘}G‘“\Q 092 NYA a_)Lq...f:

(e STp5V 0 0) Slodea S Sl i (poad 51 ey S

DY el s Ve SlalsS 5 ol Jols 5l 5
Yo e AOAC 218 /10X i) 4 basiged gl b
Soosil g ol Jslon 2] Lo Yo b5 0558 50 5l p S5
e O 0555 L) L LALRORPRYEVAVAL
Ad Gl el ey Jjbe e dE sdilie (Gl
o Y s s s e S Ol L Sl
R R N N RSP E WAV L IR E
spS olls Olo b b i Slgse Sde cnl 51
03558 51 g b esls siaed ) S S el 5 s e
O3l 53 5 Jie 0355 & Sl gl 5 JbI oS Sl
S SN e, S s cele Y Sde 4 s LS S V00 °C
WAl 55 dslee G s i gad b Olue . 0U 015 4l 3

Ly . I Fe e e R T T

Crude :\_ i & 2 lrd NET

fiber (%)
R Glos s axmdls 6,8 o510 —Y-Y-Y
Bl 55 O 5 S 0 g hsy anadls auls Sz
Sl s B es) 4 OF w4 LL Y 3 A A, o
gl 3 Wges fli)l buyg Glg e Ak ) e
wlme 5 dblee Gb Gless anadls SR 5 e 2ol
VY]

Lt Jomes i

Bulk density= |:'

<= ____:]J_ | ot “in piase

PH s —Y-Y-Y

S e oy balss (V)0 )os s uTL: ata [P
(Slo IS L 03 S Blo 5l i wlhda dsu 3 5,
XY Jae fes o) s s gl e b Jse PH
Gl At ¥ s, Lol slulial 555 S 4 e (OIS
DI s Ve 5V 8 PH L 5 lnkad sla 3L o

)bﬁ: Qbs e)'US‘—f,—Y—Y

7. Association of Official Analytical Chemists, 2000
8. Bulk Density
9. Jenway

Ubu.f&jj 3 :‘y—"

3l go—V-¥
Olwl amys addate 55 w8l s as )50 Wi 2o ol s
sye oles A3 ag e LU S VHE iy, s Oledal
LS 5 (OWID 'S o o8, 5 oAbl am s b slan
s ol (D) @)Jﬂ

M K) @JA Al Qé;&&:- -Y-Y
O Slwo g
I $3s IV 0Lkl b (Cusby TAMWT (35 656 =
S35 AT S Jol b e glls s (ST (WS s
Ll b Cow s e e il o alis b il gla i
s S
KS042T Joa 138 Ol & jeme | st 2)Els lsn 051 -
VW e w sy aA C e °C glos s (L g
Wl 055 4 Oy B sl
(01! FD-5003-BD Jute “p 555 L) sslomil SSit —
el Y8 e 4y L L =Y Lis 527 °C sles
bl bl mr ) o e S gl
LS55 s (0kdSl MBG-97Jus “olsle) Sl
S sl by Glaanas 5o Jool= o Ll esls Hae br e
A S Jls s Ll gl

@t A8 3 alead OS5 s 1YY

o AOAC s, 4 s A5 3y land LS5
sl 53 0SS L (S SV sk, i s
b (pS/p SV v) S e (b 035 & Ok G100 °C
(OLdSSl F o pnsla)e, S 53 0313 Sl s 5 O e
e b STp 8V ) (5 Sl (ol L s 4y 0020°C
s e 5 CUYOxN) JIS nsy 4 055,58 Ol

bk pos @ gl IS V0 L5 (ST SN )

1. Merck

2. Sigma Aldrich
3. Heraeus

4. Dena Vacuum
5. Myson

6. Hotspot


http://dx.doi.org/10.22034/FSCT.19.128.147
https://dorl.net/dor/20.1001.1.20088787.1401.19.128.19.4
https://fsct.modares.ac.ir/article-7-61726-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-26 ]

[ DOR: 20.1001.1.20088787.1401.19.128.19.4 ]

[ DOI: 10.22034/FSCT.19.128.147 ]

bS5 sl 5 ol 08 S S 56 b))

IS e et Ao 5 G55 2

5okt B St 05 S VS s A e T
D) pbliis Open b 3L los 53 aids Yo Sole @
Glos 53 celi Ve 3 by (0T RH Basic2Jus
3B sV e g oaadds Vo) Ssa mle 5 Al edls S8 las
D59 SIS Sd b s s ekl L s I Wsed s

DA asloes 5 abal) G

L :|_._" i gy, AlliS

[ a
OHC(%) = - _

U g8 58 031l g) Al A=Y
O3 psds o 1050l D sloms 1) (Joo £ L 4505 5l p 5070
S GL1 gles 53 aiBs V0 e 5 s LBV e
UL oK s cele )V Cde 4 Ladipel S ails
oleled 5o A S I3 YVe rpm 5 00 "C gles 3 s Sk
L Kas skl epiedl b L b (ol
ST bojlas o 358 (S sl S 555,08 O sl
SBLas esls sdzed ol Os e S oS00
o 5 padan Josl Jidee by gl mer ol
bl 800 0 sl Cdor o ey 2 (o) v o
b o 555,508 Olgen o 0l g5 2 5355 Sl olSaes Sl eslina
Clale) el 551 el ags 3l o Sl eslizad

DA w5558 Jolas &y o (V0 L YO0 ppm
K g e e A

2 (15 ZE- 6000 Jos "0 i) S5 L dlis 3 S
e ol 3 A3 (S o3l D* g a* LR s b
Ay Gedkas LA LS S w b*, a* cL*JCJ sla el
O3gr 255 2l 5 03 a5 s (Al b (side) Ut
OLE 5 Ve sde die DL gl ol L¥ asls s
Y ;',JL&« okas Olis b*j a*;.,.i\r’i O35 e . Jad e
sdins Ol baaxls pl 0o Cate 5 ol 5 e LK,
foJowd €sas O35 3,56 5 503

)Jﬁ: Jtﬁ'\nﬂﬁj w)ﬁ —\ '—Y—Y

9. Total Carotenoid Content (TCC)
10. NIPPON

S ol S eslizal b gmspn Ui s Sy o3l
Joe Yoo Tl nea DL o3l saS IUT 1 5 Sleud
000 NEIE (5,5 31l e (slos 3 5 (Kl o sl 3
T M b b (5 S 51 —0-Y-Y

5 odd WLl ki O 1) hadr 4 s AU oy p S4/Y
i3 V) Garh Sl e s hdis GBI sles s el Y
035 5 Mo s e 3 (OLIT K56 e L)+ g
2l Gb O K b e o has s
D ol

WHC(%) = ——

mpd Nl dlliT

= FARKK

SISt B Cdlad pans —-Y-Y
—lp Gy ol s sy glaest m el
Yoo g G ol b WIS (68 o5l (1440) 5l
s eyl el gl 2 e N kses Sl e S e
D S, 5SSl s 5 TC gles 3 cele ¥
Ad el L3 KLU s s (0T KS4000i Ju
P e ) s S Sk Sl VO TP 55 adda) Y e
V- oY Y Jgle 5l 1) e YA 4 sy Jsle
LOCRPRSSTE PEIETR B PO Y PR VS PR WNS W o
Jpbe)dals sl 235 1 Lame slos 5 adds
Jsb o3 ards Yol e bl s Cdr 5 520 Ol ) (Ll
S s Sl Ol esliad L gl 000 - g

DIVILS okl (o d3 Je 0 la) o5

e a2 el Cde—dEda T o digad i
:[ ]x\nn

plley -, S dila i

Antioxidant activity (%)
A Fov o w ot Z (e
P SIS S b (g S eIl —V-Y-Y

. Static Light Scattering (SLS)

. Mastersizer

. Fraunhofer

. Water Holding Capacity (WHC)

IKA

. 2,2-diphenyl-1-picrylhydrazyl (DPPH)
Hanon

. Oil Holding Capacity(OHC)


http://dx.doi.org/10.22034/FSCT.19.128.147
https://dorl.net/dor/20.1001.1.20088787.1401.19.128.19.4
https://fsct.modares.ac.ir/article-7-61726-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-26 ]

[ DOR: 20.1001.1.20088787.1401.19.128.19.4 ]

[ DOI: 10.22034/FSCT.19.128.147 ]

Ve ‘}G‘“\Q 092 NYA a_)Lo...i':

@aleasl a5 Wl e 051 das e OLis &S A olamsl oS
FSE Ol 3l olemdl oS Sl i Rl
Sz glos Jiulsbl g 54 TON=T s gdeme 53 58 s 4sal
sbiae bl comge (A °C a1 °C 5D 05T L 05 S
S Olge g teS eoeen L3 (01w LO/M ) S
Loyl o g (LOVY ) golazil s 4 add S 450l 4y Glate
100 1y upn S5 53y fSLE Olg 3 (TAY) O, Ken
IV G mbe 53 gss B o ar Olpes DV S 18
I 5V G Gl 53 eslinad 3550 035 Lol el s 5158
A 0C a 0gl sles (il Yol (s Gl cls
ol DT (P /40) Sl (ime (28l 5 (g O sliinST o 5o
Slos 5o 05 5 Kt b aslis 5o (golassil 05 5 S ol
Tl @l b Sl iz Olse  ollwe L6 °C
Sl 18-0 = A& 39 s Olgee (Y007) O
IV Jcils cilas Guiss cpl S5 odal Cows 4 ldde b a5
2038 i gles 5 hss 53 ek Ad S5 &S 4S0kes
P Sldea g S Ol Sl gobbae 36 8 Ol
el s TNV ) o b Gl s
0> ekt A (g Wgad w bye Sldia s S Ol (n S
03 edd S (6 Hged a4 Ghate JlMe op iy 5 1 °C gles
Gl (NOLKas 5 Lols w5 L o 5 A Cislas
o TNV i s igad Tals b Olge [V V2l
g @bl Bas 5l e 051 Eas 53 O Ol &S el
OLES () lsbinn ot 058 St (slas Sl 3l L plt o lde
aih dlE jag oS das e 0L et b oL Sl ol
5l Gl Sl il Sl e e
5 a5 (TN 5 Lls 5 (TIV)OLKes
GNS IX TIN50 1) gugn S o g ol b (gl sis

IV sV Jws S

2. Stoll
3. Crude fiber
4. Sahni

Vo)

eor Sl s G G S sl
G 3l B e ke pl s eslind 3 bl
53 ki osls i S Ll s cou b 5l S5U e bu
o 5 Y oleSn b oslas (GBI gles s s Yekv W5
DV 4 S ey So

bl ko 5 4 500 —Y-Y

Sogo e esls 5ol plnil SIS 53 b Bl b sl
b esls o 5 4z Bl 318 Sl Gl il £ Sl
A dsr L el S 2k I s
s 4 oobe amlis 003l 5 (ANOVA) Ll
o 3 eslial b Ao y3 40 Oluebsl o> Slsline oslis J3lu

(25 S el Statistix8 3l

é@j@w—\”

@t B og sled OLS 5 i)Y
s g aleed SLS 5 2 038 S Lald 5 B, 6
S das e 0L S Ll o e3ls L) Jsdr 3 usa
wdlE pled SLS S Ol 2 055 Sis sl 5 A
Sl gl il sl il ool bae L300 S5 Olee 3
Casb Jlsbae 28l o se (A °C 4 °C 5D 05T L 05 S
Golazsl [, 4 edd it 4 gel A (LEAY & LAY D)
S Sol sl 53 eds S e Wsed b anlie 53 3
plod Zasbs Ul IS sk w s (HEV)Z b, Ol
5 Ll s Cugby lymee gy TV 5 S bl
EB L =l pl ol Creal o e gleliSTs 5l S
ol b gl [T lel Calhs (YA Kas 5 Ll
Gl S Sl i, K slensl oS i woel s
B osl gles Ll Il opl b ool o5 dlis 03 5 i

St A= 3 Cagb, (P<H/00) s pme JialS EsL A °C

1. Sharma


http://dx.doi.org/10.22034/FSCT.19.128.147
https://dorl.net/dor/20.1001.1.20088787.1401.19.128.19.4
https://fsct.modares.ac.ir/article-7-61726-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-26 ]

[ DOR: 20.1001.1.20088787.1401.19.128.19.4 ]

[ DOI: 10.22034/FSCT.19.128.147 ]

bS5 sl 5 ol 08 S S 56 b))

IS e et Ao 5 G55 2

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.

sample densilts;(lgk/cm3) 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).
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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 (601 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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