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Fig 1 The flow chart of the experimental design to
produce tomatoes tablet
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Fig 2 (a) The laboratory hydraulic press used for producing tomatoes tablet (b) Schematic diagram of the
forming die of the spherical tablet (broken-out section view):1- Bottom hemisphere die 2- Upper hemisphere die
3- Piston 4- Bolt holder 5- Row materials 6- Spherical tablet.

Jepal oy IS =Y Lan g el Glo wges 31 Ve ml
@ Jbous sl UL s s 8 x5 Gle sl J o)
(’UA V0 S e 4 g.<.;‘) u,.:l PLY JAT‘)} g.i:‘)vs LS?J.}‘; g.ij‘)

ols
O Ol s a3 K5 (5 80150 —A-Y

Sl s 3 s slparle g Sl ks o
de ! Sl Sl sk S el s
by Sl oKiws 1wl s eslizul Scan Jet G4010
e e &S (G 4 3kl At 5 ol gla S
S, slp s () glsas olw K, ¢, RGB K,
O oA oIS das Ol I, (YOO (YOO (Y0O) A
S s b Ol 51 ol gy 5 (S pan S gladiys
bag edelowsy b SeoLas Sl VYoo dpi
b* ya* L* K, nslie 5 38 (25l oo S8l 5
£ 0T Ly, 5l eslinad b OLL L5 diid delome salowses

O ey Ao 3 id gla o 3 05 5 S 6“&.5)1
sl e a3 Bl Glsa ot 4 (3la o Ll okl
A bl VIS glps o 5 00 OC 5 80 X
2 by 4 bged Oy B 038 S la il
Szt glos s ke 4l wlsl Ve Yd.b.
3o G o008 Glap 3 & el SR 058
oy bged O el s Slde 038 Sl el
A 6J:§e)Uul 6\4.1..7-JAJ> Qj.:.wlj._ﬁ

& Cﬁo\:a“g ol 6};aj|JJ| o9y V=Y

b oGilhs gl o 50 sl 25 sy & & melny Chle
Waed V0 g Ao TS bl Ll Yo M lids i
Stoml el saal Jsloe) 3 5 6lol (S jsax S
“ 0+ CC J‘)] DL M)} A &.JJJ:.M\_&L:A J\:.wl LJ J}J.ZA U,Jl

dTJ‘wMﬂ:ﬁgu”tsbj}MOJub)v»'


https://fsct.modares.ac.ir/article-7-29416-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-26 |

L;)Lv:béj.:d 9 ‘5)[—\»-' ))ﬁ: c‘))js k_<..:,.>- L;LQ.LJ“TJJ O

Cow g 6\;'; -y
Wlp b & mlty o f St -V

N e S gk 0 S S

Aol (Kpar S & sy ol Chle bwge i
L Jsbe & ol s & 0 /Y Museorbid/ oM b
S a8 0 S Ao w Sy sl ! 05 r Ya/0Y/0
0 K Sldes el Sl de S Js ol o
o & el cbls lis 00 °C spa- gl L Sl
Slde cpl S Iy alS £/0E /8 MBagcorbic/ ZDM lkis
2 Sper S B8 5 e 4w & puluy s tals
Slos 53 (OgldenS) O35St 5 Cusby ol = (250
G @i» Oliis plo b s plis mlbi .ol 00°C
Lol sty S S i sl o 5 w6
Gl gl alie b,y Sl s s s VY]
5 o3l OF Sl 51 m ahoolBl SO a5 & el
YA 35> 53 03l ax S s & welny chile oS us 158
pp ol KparsS 8 o s S sSaliad (8 s
o GBI 0l b L & by el e Ll
G GOMESS Sl & el s e 45 Lsls 518 5 L S
celis oS e VY lis w Y0OC Lglos s aia S ke
i b Y] e b el 08 as s &
s glaisn 3 1 de 5 Lol slaolias] o
Lo s (25 (NS o e (G5 il o)
gy oo 53 & el lde &S sl Ol CL:J 9
Cbsgms e 4 bt sl 4 ol (S a S
Wi bl ey Bl LS 0k T sy aiy
O el Ol e S BB Dl (38,5 S Sl el sy
Ol slie SHEY (gl egme Sl RS cnl 15 008
[¥e] el &

S dnlp by & el o i S ¥ IS
Qs Ve °Cor o glales p3 K e S clads,y 05 S
by 35 0 odaline S5 -l @bl s sk Olea das
LS Gosb vl & by oo 29 Jlie ool
@ & el o S e VO °C wto 3l Ly il

AR

A3 S dsloes 0l S Gl

AL =(L,~L,) )
Ad'=(d,~q;) ™
A" =(b, b)) ®)

Sldie @% (Ver) Sl B () S, e L* i o
B +VY0) 65,5 Slaie B* 5 ()Y0) (G5 B (+)Y0) (550 3
Az (VY0

03,5 St a1 b pas spg (5551 A=Y
IS 038 St T sl S ssge Bas s S5
Olge a4 & Cul 035 St iyl b pge sla, S
b e 3l Ol o SIS G Bl 6l 5L 3 535
Gran ey S ke i 038 Sl
tslos 0 aaly Sl EDL Gl B hen el 4 055 SiF
MT s S

+C . h )Qti(T’”_T“'") ©)

pa o a
m,V,

s.=(c

S e 4 038 SES ras ohy 855 See S
kI/kg°C) 138 o3y LS < b CP, «(klkg)
kI/kgeC) b oy kS cw b CPy (V/AYAA
22 Q «(kgvaper Kary air) 158 Gllas by hy (V00817
LT ol tdm’s) SKis GBI 4 g5s,s s
i SBUI w3505 sl glos Tin o(8) s i
5ol Gl o e Mye (CC) Lo glos Tam (°C)
Bls sl ian opd a4 038 it T3 b Jsane
zn MVK) 158 o35 o Vi 5 (kg)

R HITE

sladiys 058 oot anl B bl Jow 5 4 sk o
Sy slagatle & el gl bl S S
5l edelcwss as ohs (550 5 Ab¥ s Aa¥ AL*
5wy e Olge a4 038 S slaghlsl slaesls
e sy Glgeee 5 0385 Six Slles e
G olAE Sl s e e Ol 4 (S S
sk, Se3lbl Slio pr anly o it U o slata
soalsay (slaosls 3 sslizal slas SLS Ul & b S|
O3l 3 5 A S 53 o sa 55 3550 SPSS i3l 5 L
Gl Folie 0op Jlsjims Sppo 03 (0SSl wsls dix
A oslizal La Sle amglie


https://fsct.modares.ac.ir/article-7-29416-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-26 |

\Y"\/\ A\QJA c\-\ 092 A'a)Lq..i

&‘-.L.G @M}(}l&

ol SV Jgame 5k, (slyme oS 038 S a3
3 0l A DA a5 5 Sl SG8, & el
e B R
L oos S i dul b lanl s & el o B ol
Sl 53 Jpame 5l Casb,y el #5035 e Ol s
2 agmpe Ol gl o 5wty 08 i
5> O5S| (Sole (03,5 St T gl 3 Jeanea
3ol a0 13T 35S ) 4SS o 1T J geaes i
338 o & el g e 4D 53 5 O el ST (sla 1S
038 S llpd el & ey w2 Sl
sl CLJ D] el vl 50 susb, lsee Sl o
Syl b &l s g 5 St S5 i 3
A0k —Els Glsa st 4 pmien el 038
OLd G, o Hlge Ol e o O] A 218
Jrd 1 & by o s ST S & el
o s 5 RSl Ol e Ol s sy

0.875 avrege
0.75

0.625

Ratio of vitamin C concentration &

m jteration |
X iteration 2

Ratio of vitamin C concentration

900

Oley V0 °C & £0 3l Las Jilssl a8 el Jl= 55 cpl wdly
Cromen s alS £V0 mIn 4 VYO 1 oas S
Lol gl O s os S il p bood odalie
g Cppo a4 O ueluy S s Ol clXS
Ll g ph 3l S Sl @ oar g LSl el
Dol 4 a8 il o e glos 0l S
5 & el o A 5 DS b8 4 Ol o iy o0
Slpoee Dl Sk Cos 08 S Ll 4wl
Sl IS A & by clle Jlde 5 0 bdses by
Sl o A St Llbges Sl S b Oles [YO]
S 035 i i bl s B gd e edalie (7 IS2)
ol el a5 om SYL same sk s
Slyme 2ol L 038 it il b 8l walsl b5 5 g YL
YL wus il eS8 & el Rals S RELS
Oy 03,8 Koot dulp il 53 1) & ualiy o 55
ST s 4 ol Cond Jpame VL asb) Slyoe 4

sl s ol by el g..JI‘)} Jsloee & ys 4 & palty

5

w jieration |

X iteration 2

05 4 | 3
0 300 600
Time (min)
c
I

=

S

E 08 1+

3

=

S 06 1

[3)

5

5047

i

E’ 0.2

3

[~

0
0 100

ol S Cl it oo & bl b3 s (R*=0.99)
ol amss 750 51 & bty 50 Gla STy cdas o DL
QG@;U»TQAQ@UQ&&A@JI.M
i b ol sl kS s S g Ol pla

L¥A ,\\]:ﬁ ol (Lm\ QJJS&.J;?-

200

0.8 avrege
0.6
0.4
0.2 + + + + + + 1
0 100 200 300 400 s00 600
Time (min)
B jferation |
x iteration 2
avrege

300 400 300

Time (min)
Fig 3 The kinetics of vitamin C degradation during the drying process of tomato slice under drying at: (a) 45 °C,
(b) 60 °C and (c) 75 °C.

O ey A5 F YT
VoOC s v 80 glales j3 sraKis éﬁvjf sadd,
‘}‘}.i'L;d OJAL.:.A i Jg.;: BL aS ‘)‘}Jﬁ QLA.A .J.A}L;d QL.:;.J


https://fsct.modares.ac.ir/article-7-29416-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-26 |

L;)Lvméj.:d 9 L;)Lw ))ﬁ: c‘))js k_i...:«.?- L;LQ.LJ"TJJ O

Sadi A e S el ol gl el
s Jloms sl s & ol & Sl OF ol nl s

[Fa] el
Mar ol w281y &5 (Sals esp oshe @
058G« alie sl 5o 3 sladul 3 b cosb; 4 i
daly Kool i el eddolgly daly i
Lok lymme e o bl B L
latnl b b glae slge 5 J1Sls 5 ol
Er olases (Do IS [E0] ol edd 215 Sl
L sk Glsoes Jlis 5o & Gl s 420 pland [2S1s
L ol lales s JNLA)I 3 sdelcnsay (slassls sl
Sy em S lages (000 S e e DL
sbabes o asby Glsoe L& pulis w8 pled
S sb Olea das o OLES 1 05 8 S dul b b il
o Loyt daly Coosie salie 0 S =k
b Sl LS el 55 55 e RP>0.91)
Sy 038 S il glabes 55 (S e S ladd g
Sl baS 308 e edalie 0 ISSE el Sl rmen )b
5l Gl 55 by oS E ks Sl
el s o sk Sl VL 02 S S e
53 bseds ity chile oud 55, of Jlasl s o
Jo ol by Glaee 5o il o VL by (gl gome
B a3 5 S o sy okins STy (slad plows ST
238 o oS Ol LBl e a3 5 Wb RalS
@b alie glis lis S B S fS el
St 55 pmsp o 4 G ol Sl sdelisa
LIS Sl 08 el b el

[ra]

a

0.03 - T °C)
§ - 75
- 5 m
5 00 R?=0.9226
~
8o x 60
g o0
< F 45
T X 0015
§3
]
S 001
2
]
E 0.005
& R?=0.9126

04 : . . |
0 400  S00 1200 1600

Moisture content (%d.b.)

o
¥ =-0.0006x + 1.5437 g
. R?=0.9985 —
3 X ¢,
y=-0.0014x+ 14624 * VD

R?=09973

400 500

-0.2
¥ =-0.005Ix+ 1.4792
06 R? = 0.9969
Time (min)
1

Fig 4 The kinetics of ascorbic acid degradation
during the drying of tomatoes slice at different
temperatures (C in mg/g dry matter).

'stg,d.ljjfgtﬁidg.:)u,g blo oot 53l bt o
g sl 5o Lol gl i b S5 ST
labes sl & el oS 5 e el Sl
Gl Ly sy e ve °C 5 do s 5 S
Glos i3l boel cws w v/er0) I/min 5 e/t
Sl B 5 D el AT F S e pel DA S
Solm @A dlesl s 4 b 158l o ool O S oS
oA & el o S5 Gla RS el S e il
B e O (T R @ I
53 S T s oo S Les oS S 015 n el s 3
bl Gl bl S i bl o S S
S S & el o S St G5y S
oo &S A5 asia plnil 3L 035 S aul b
2 AINT el JHS 3 5 i Sk e
4 e & el B P ety Dlads s bl
23S Gosb 4l il Sl Jpame G
58S s el bd &l oS T slac e

b Moisture content (%d.b.) T (°C)

+ +—+—+ + t + —— g
P 500 1000 1500 2

£
tn

'

L¥%)
—
T

x 60

[
n
!

t

R?=0.9892 . 45

K
RN

R?=10.9569

In(k) (1/min)

&
tn

-6 .
w51 R*=0.9383

-7 4

Fig S (a) The rate of vitamin C degradation versa moisture content and (b) natural logarithm of vitamin c
degradation rate constant (k) in different experimental conditions


https://fsct.modares.ac.ir/article-7-29416-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-26 |

\YA/\ :\éjac\-\ n)‘j)A'n)Lq.\i &‘.LG Glﬂp‘jtjlﬁ

Sis by 543 0 odalin mb sl &S sk Oles das o & Cﬁ-’obﬁj - Ble vy

Dl pae & el g e YN JL«;;—lda.»ﬁqsﬁ Bl 0s 8 Sis les by C’b Vsl

Ol ) (S par S sl it glasd,s & ulus ol
Table 2 Results of analysis of variance for vitamin C concentration” of tomato powder

F Mean Squares Sum Squares df Source of variation
194.117 3.494 3 2 Treatment
0.018 0.05 3 Error
7.04 5 Sum
** Significant at 1% levels of probability
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Table 2 Results of analysis of variance for color index AL" of tomato powder

F Mean Squares Sum Squares df Source of variation
84.26™ 568.081 1136.162 2 Treatment
6.742 40.452 6 Error
1166.164 8 Sum

** Significant at 1% levels of probability
Table 3 Results of analysis of variance for color index Aa” of tomato powder

F Mean Squares Sum Squares df Source of variation
1603.26™ 2276.635 4553.27 2 Treatment
1.42 8.53 6 Error
4561.8 8 Sum

** Significant at 1% levels of probability
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Table 4 Results of analysis of variance for color index Ab" of tomato powder

F Mean Squares Sum Squares df Source of variation
333.83" 356.715 713.43 2 Treatment
1.075 6.45 6 Error
719.88 8 Sum

** Significant at 1% levels of probability
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Duncan's test).
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Table 5 Results of analysis of variance for specific energy consumption of tomato slice drying.

F Mean Squares Sum Squares df Source of variation
40.14% 1059821.48 21196436.96 2 Treatment
264023.69 158412.174 6 Error
22780579.13 8 Sum
** Significant at 1% levels of probability
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Fig 7 Effect of drying temperature on specific
energy consumption for drying operation of
tomatoes slice (The means followed by the

common lowercase letters do not differ
significantly at 1% probability level according to
Duncan's test).
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Degradation of nutrients and change in the food quantity occur during the food processing; so, the
food quality and retention nutrients are of the most important aspects of food processing. In this
research, the effect of tomato slices drying process on the kinetics of vitamin C (ascorbic acid)
degradation, color changes (L *, a * and b * ) and the specific energy consumption in order to produce
tomato powder was investigated during the hot air drying at 45, 60 and 75 °C. This tomato powder
was used to produce tomato compact tablets. Also, the effect of tomato dough moisture content (25,
40 and 55 %d.b.) and drying temperature of wet tomato tablet (30, 40 and 50 °C) on vitamin C
concentration (as an indicator for retain nutritional) was investigated during the compression and
convective drying processes. The results showed that the drying temperature and moisture content had
a significant effect on the retention of vitamin C concentration (product health) when the fresh tomato
processing and the production of compact tablet were going on. Drying under lower temperatures and
moisture contents helps to retain quality and nutritional value (less degradation of vitamin C) of
tomato tablets.
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