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Table 1 tomato paste samples

Treatment Sample

Two step cleaning
Two step cleaning
Two step cleaning
Two step cleaning
Two step cleaning

Bx.18 without applying steem
Bx.20 without applying steem
Bx.22 without applying steem
Bx.24 without applying steem
Bx.26 without applying steem

Treatment Sample
One step cleaning and them steem tunnel ~ Bx.18 with applying steem
One step cleaning and them steem tunnel ~ Bx.20 with applying steem
One step cleaning and them steem tunnel ~ Bx.22 with applying steem
One step cleaning and them steem tunnel ~ Bx.24 with applying steem
One step cleaning and them steem tunnel ~ Bx.26 with applying steem
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Fig 1 Acidity of tomato paste samples
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Fig 3 Presentage of precipitation weight ration of
tomato paste samples
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Fig 5 Viscous flow curves of tomato paste samples at
25°C
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Fig 4 Apparent viscosity of tomato paste samples at
constant strain of 3.2 Pa

Siledled 8 g 3 s LS da il s Jlasd
ol e sl Al e oSG w53 S gl
L S a8 o 38Ky Wlaie 5 Jsloe 0 ke
= ol sl i Jlesl G Ol5 e ol ol s il
Sla s Ssssuls e b anwa s gla (Kb as S
L sl i sy (S e S o) S5
sl eds (518 (WWAO) (g 5is 1o 5 (6 allas b oLl
2 a8 o gl ped Oles ag atls S5 o
OV S EP T I IE SN I P W Y T

GRS Rl s Ol SIS ek e a5 s

Signal A = SE1 a
EHT =20.00 kv WD = 11mm Photo No.= 9164 Time :0:44:01

sE1
EHT =20.00 kv WD = 10mm Photo No. = 9206

Fig 6 Scanning electron microghraph of tomato paste samples: (A) Sample 5, (B) Sample 10, (C) Sample 10
[Brix=18], (D) sample 5 [Brix=26]


http://dx.doi.org/10.52547/fsct.18.115.2
https://fsct.modares.ac.ir/article-7-39614-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-16 ]

[ DOI: 10.52547/fsct.18.115.2 ]

AR )ﬁjé—.jﬁ NA 092 Mo o)Lo...fJ

Ol e i 5 psls dlons

skl Sl e S8 a8 4 Cond La SO 5 a8 sles
- Al e ol sl o Kl s YO Bl les b aS)
3ode) F12 055 3 al e s s Gl 4 i o (W50
OB S Kl andls 0 Les opl 3 g (6 i Ol amid s
5 Sl 0l O Sls e o B0 a0 a5 e ol 3 S
O a e SOl e g pl el Ul
el sl els K ar S o) gldse A Larls
Llsion JolS (K3 arsS 5 ok Jlesl A3 e Ol
Dl s 3o 3 Ky J s SIS, 5 e 36 alanl
23l s s olg dpameys 8% arle s e
02l s e (VYA0) UL 5 Sl (s alae e sy
Js il stis 7 518 adsl as ol S s e 3 K
a0 S a8 sl s i bl lg e DMl )
F G K3 xS 4 sl ol Jlesl Oloy fpizmen
AU syl el asiie V dsds s &S shiles il
Gl ity plg (K3 a8 o) 6303 Ol 2 6ol e
3B dlesl 05 YE S5 55 (62,5 Ol (o 5L 4G 5k
A edalie Sl Jleel LYY S 3 lade o gomb
b el el 5305 Ol Sl ale S D mll
o S G s el Al L Ly RIBIL 5l B
Ogenl syl &8l ol ysl el cpl ialS gl Ol
o e s GRIBIL 5 Ol b b s oS s,
e 5 LA, pl 5y Ky aals Csl o opl s
33 b alie s @b cus Sl [T 552 e J e
Sl bt Slad sls wsed &S sk il b s a Lasls
VG s K5 05,8 4 e VL alie il O
5 (VY Jsles) S Jlast G50 YU K a0 by e s
Jsbee) Sl dlesl U YN So s a0 barse e o 5wl
3 b Olse Blas s 8 S5 iy a5 jshilan sy (VA
5 s sas oo S O g5 e ol gl ASL o VAT asls
by elis mls Lilie Jpd M6 jatls ol bl

el ol 5518 (VFA0) Oaa 5 g (s allas

'4

oS Sty ol Gasia (A) VS js oS shailes
23 b edes Sgel Sl S sl Jlesl L YT
Jlesl 050 Y1 00 Slle 5y« BV IS s ¢ blis
bl ol yasile il oo odite L gl &) gy 5l
TR GRIA s e danly (S5 e S 4 ool Jlsd
It ol G et s Dk ool Sl dskee 25
(Coygol glas) el (gltle sbml o w0l S
(D) s(O) 1 UKo 53 8 shilen Koo gsm 5[N] 252
o Gl S5 a8 0 ol Sl Jlesl ol a6
B L P E e
Gl sl (C) VS s oSk Jlasl LA LS
S dlesl LYY LSS 4 ced Sl ol
sl (D7 J5)

K ,-\-¥

S o sk S glbparls Gl 4 by mls
Gl asie & hiles .l odel V ISE 55 g5 S5
sdalice G55 ok sad oo L (2t ls 53 (g)ls me 3D
SLd g 303 Ol s b I (P>0.05). 552 0
35 aisas ple Sl Sl (ol pme jsb a4 )b el Jles
Jlest O3 YU WSy 5o Slide o 5L &, 5(P<0.05)
sdalin Sl Jlesl U Y1 oSy 55 M s ioml 5 by
S 55 5 Ml Jpame 303 5l el a il
P e s Logasne OF Sl Jols S e 5 (S
S s 3 K bl ol St il el
S S Wik Jssls 5 S edes (S
sy w3l ol Al b s s s Ol > 4 el
ol s IY0s Y61 Ksde Jsams Gpoj3 LS sl
Sl S ek U S5 R et le Sl
Bl 038 s e 4 KB e S sy ol U3 S
3 58 e s en,S Wy Ll oL Kl s T b Ol
o s Ws ol 5 sSd 5) 6oMEe 5 Lles gy s ol

Sl oMWJAb Q)\J}J‘?"jiij 6}#)\)\_,«.»\5,\“«


http://dx.doi.org/10.52547/fsct.18.115.2
https://fsct.modares.ac.ir/article-7-39614-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-16 ]

[ DOI: 10.52547/fsct.18.115.2 ]

n el K e S S0l Sl iy A

L 5 ol d (el dins

Colar indicators

with applying steem

OL @Bz @b HAE

22

|

without applying steem

Fig 7 Color indexes of tomato paste samples

physico-chemical characteristics of
concentrated tomato paste. Journal of Food
Process Engineering, 40(3), e12464.

[2] Belovi¢, M., Paji¢-Lijakovi¢, 1., Torbica, A.,
Mastilovi¢, J., & Peéinar, 1. (2016). The
influence of concentration and temperature on
the viscoelastic properties of tomato pomace
dispersions. Journal of Food Hydrocolloids, 61,
617-624.

[3] Lenucci, M. S., Durante, M., Anna, M.,
Dalessandro, G., & Piro, G. (2013). Possible
use of the carbohydrates present in tomato
pomace and in byproducts of the supercritical
carbon dioxide lycopene extraction process as
biomass for bioethanol production. Journal of
agricultural and food chemistry, 61(15), 3683-
3692.

[4] Bayod, E., & Tornberg, E. (2011).
Microstructure of highly concentrated tomato
suspensions on homogenisation and subsequent
shearing. Journal of Food Research
International, 44, 755-764

[5] Lopez Sanchez, P., Nijsse, J., Blonk, H. C.,
Bialek, L., Schumm, S., & Langton, M. (2011).
Effect of mechanical and thermal treatments on
the microstructure and rheological properties
of carrot, broccoli and tomato dispersions.
Journal of the Science of Food and Agriculture,
91,207-217.

[6] Torbica, A., Belovi¢, M., Mastilovi¢, J.,
Kevre$an, Z., Pestori¢, M., Skrobot, D., &
Hadnadev, T. D. (2016). Nutritional,
rheological, and sensory evaluation of tomato
ketchup with increased content of natural fibres

S5 omsit
gl gt dnTp 5 T s Olpe SRS sk«
L ol ol Gy Al o S b imen 5 (Kb e S
Sl s e Slless 5 pbend 5S058 gl Shs 2 b
Sl e o et Jl A e 5l e (S5 S
oS s gl pl B cudls b sl iy B S 13
(S gl le s (Bl gl e sk a1y S
ssb aes o sl el (Sh s do
e Ol e S 515 sl s 6 o (5
Sl 5l e 4 b Jlesl b oo (D) 65,5 5 () 5303
Lol Hlas sbadigad 53 (S35 Csm) s rizmen 55 My
CRe s S sl praen 35 Soml Ul e sk 4 b
T SaS dauly b dlest sls 0L oy, Sy S
Golrle 68 IS o sk oil 5l sl 05
s St sl ol e pd e K58 a8 ) 53 sl
oS s M B s WL ) Olpe 4 Ll e b

5t S e S5

GUA—O

[1] Makroo, H. A., Rastogi, N. K., & Srivastava,
B. (2017). Enzyme inactivation of tomato juice
by ohmic heating and its effects on


http://dx.doi.org/10.52547/fsct.18.115.2
https://fsct.modares.ac.ir/article-7-39614-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-16 ]

[ DOI: 10.52547/fsct.18.115.2 ]

\f," )ﬁjéﬂt c\/\ o;j) c\\o UL@:

Ol e i 5 psls dlons

[16] Chiang, G. H., Melachouris, N., Palag, A.
N., & Wedral, E. R. (1995). U.S. Patent No.
5,436,022. Washington, DC: U.S. Patent and
Trademark Office.

[17] Ahmed, J., Shivhare, U., & K. S. Sandhu,
K. S. (2002). Thermal degradation kinetics of
carotenoids and visual color of papaya puree.
Journal of Food Science, 67(7), 2692—-2695.

[18] Barreiro, J. A., Milano, M., & Sandoval, A.
J. (1997). Kinetics of color change of double
concentrated tomato paste during thermal
treatment. Journal of Food Engineering, 33(2),
359-371.

[19] Anonymous. 1976. Color and Color Related
Properties, Instruction Manual. Gardner
Laboratories, Maryland, USA.

[20] Owino, W. O., Gemma, H., Hutchnison, M.
J., Githiga, R. W., & Ambuko, J. (2012). Effect
of maturity stage and variety on the efficacy of
1-mcp treatments in mango fruits. Journal of
Food Process Engineering, 34(2), 491.

[21] Anthon, G. E., & Barrett, D. M. (2012).
Pectin methylesterase activity and other factors
affecting pH and titratable acidity in processing
tomatoes. Journal of Food Chemistry, 132(2),
915-920.

[22] Vercet, A., Sanchez, C., Burgos, J.,
Montafiés, L., & Buesa, P. L. (2002). The
effects of manothermosonication on tomato
pectic enzymes and tomato paste rheological
properties. Journal of Food Engineering, 53(3),
273-278.

[23] XU, S. Y., Shoemaker, C. F., & Luh, B. S.
(1986). Effect of break temperature on
rheological properties and microstructure of
tomato juices and pastes. Journal of food
science, 51(2), 399-402.

[24] Rodrigo D., Loey, A. V., & Hendrickx, M.
(2007). Combined thermal and high pressure
color degradation of tomato puree and
strawberry juice. Journal of Food Engineering,
79, 553-560.

[25] Hackett, M. M., Lee, J. H., Francis, D., &
Schwartz, S. J. (2004). Thermal stability and
isomerization of lycopene in tomato oleoresins
from different varieties. Journal of Food
Science, 69(7), 536-541.

[26] Chutintrasri, B., & Noomhorm, A. (2007).
Color degradation kinetics of pineapple puree
during thermal processing. Journal of
LWT- Food Science and Technology, 40, 300—
30.

Y

made from fresh tomato pomace. Journal of
Food and Bioproducts Processing, 98, 299-309.

[7] Moelants, K. R., Cardinaels, R., Jolie, R. P.,
Verrijssen, T. A., Van Buggenhout, S., Van
Loey, A. M., ... & Hendrickx, M. E. (2014a).
Rheology of concentrated tomato-derived
suspensions: effects of particle characteristics.
Journal of Food and bioprocess technology,
7(1), 248-264.

[8] Boubidi, F., & Boutebba, A. (2013). Effects
of heat treatments on quality parameters and
the natural antioxidants of triple concentrated
tomato paste. Journal of Annals Food Science
and Technology, 14, 5-12.

[9] De Sio, F., Dipollina, G., Villari, G.,
Loiudice, R., Laratta, B., & Castaldo, D.
(1995). Thermal resistance of pectin
methylesterase in tomato juice. Journal of Food
Chemistry, 52(2), 135-138.

[10] Laratta, B., Fasanaro, G., De Sio, F.,,
Castaldo, D., Palmieri, A., Giovane, A., &
Servillo, L. (1995). Thermal inactivation of
pectin methylesterase in tomato puree:
implications on cloud stability. of Journal
Process Biochemistry, 30(3), 251-259.

[11] Lopez, P., Vercet, A., Sanchez, A. C., &
Burgos, J. (1998). Inactivation of tomato pectic
enzymes by manothermosonication. Journal of
Zeitschrift fiir Lebensmitteluntersuchung und-
Forschung A, 207(3), 249-252.

[12] Svelander, C. A., Tibéack, E. A., Ahrné, L.
M., Langton, M. I, Svanberg, U. S, &
Alminger, M. A. (2010). Processing of tomato:
impact on in vitro bioaccessibility of lycopene
and textural properties. Journal of the Science
of Food and Agriculture, 90(10), 1665-1672.

[13] Yildiz, H., & Baysal, T. (2006). Effects of
alternative current heating treatment on
Aspergillus niger, pectin methylesterase and
pectin content in tomato. Journal of food
engineering, 75(3), 327-332.

[14] Hsu, K. C. (2008). Evaluation of processing
qualities of tomato juice induced by thermal
and pressure processing. Journal of LWT-
Food Science and Technology, 41(3), 450-459.

[15] Anthon, G., Sekine, E., Watanabe, Y., &
Barrett, D. M. (2002). Thermal inactivation of
pectin methylesterase, polygalacturonase, and
peroxidase in tomato juice. Journal of
agricultural and food chemistry, 50(21), 6153-
6159.


http://dx.doi.org/10.52547/fsct.18.115.2
https://fsct.modares.ac.ir/article-7-39614-fa.html

JFST No. 115, Vol. 18, September 2021 ABSTRACT

Iranian Journal of Food Science and Technology M

Homepage:www.fsct.modares.ir

Scientific Research

The effect of whole tomato thermal pretreatment on the
physicochemical properties of tomato paste produced with different
degree of brix

Amiri Nasab Sarabi, S. 1, Mazaheri Tehrani, M.Z*, Haddad khodaparast, M. H. 2

1. Ph.D Student, department of food science and technology, ferdowsi university of Mashhad,
2. Professor, department of food science and technology, ferdowsi university of Mashhad, Mmtehrani@um.ac.ir
3. Professor, department of food science and technology, ferdowsi university of Mashhad, khodaparast@um.ac.ir

ARTICIE INFO ABSTRACT

Article History: The high levels of tomato production as well as its perishability, make the
development of research on processing and improving the quality of existing
products more evident. The aim of this study was to assess the effect of whole
tomato heating treatment by steam on the physicochemical and structural
properties of produced tomamto paste with different degree of Brix (°Br). The
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fresh tomatoes was washed with water followed by exposing to steam and the

Keywords: tomamto paste with different °Br (18-26) produced through hot breaking

approach. The results showed that the color indexes, percentage of precipitation
Tomato, weight ratio, acidity, viscosity, consistency and microstructure of final products
Steam preheating, were significantly influenced by steam preheating. The color indexes of *a and
Physicochemical properties, b* and precentage of precipitation weight ratio were negatively affected by steam
Viscosity, preheating. The reason behind these observation is increasing the efficiency of
Tomamto paste. heating process in hot breaking stage reulted in lycopene destruction. On the

other hand, the viscosity and consistency of tomato paste were meaningfully
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increased. The images of scanning electron microscopy revealed that the steam

10.29252/fsct.18.06.02 preheating brought about solube pectin to migrate from cell wall, forming an

amorph structure. Considering the acceptble range of color indexes as well as

profound improvment in rheological characteristics of produced tomamto paste,

*Corresponding Author E-Mail: in can be concluded that applying preheating treatment by steam would be of
saced.sarabii@gmail.com efficeint procedure in tomato paste production.
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