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ABSTRACT ’ : ‘
The effects of packaging and transport devices currently being used to

handle * fresh - tomatoes between states were studied. Selected engineering
properties of the fresh tomatoes were measured and assessed to ascertain the
effects of the handling devices on the quality of the produce being delivered to the
consumers. An experimental design (compiete randomized) consisting of two types
of vehicles and three packaging (basket) sizes were used in the study. Highlights
of the resuits indicated that the vehicle types do not have any significant effects (p
< 0.05) on the produce delivered to consumers. The packaging sizes, however,
significantly (p< 0.05) affected the quality of tomatoes transported. The larger the
sizes of the baskets, the better the quality of the contents at the destination. Several
recomumendations based on the findings were given in order to further improve the
quality of the produce delivered to the consumers.

INTRODUCTION
Postharvest handling of fresh tomatoes especially the inter-state distribution in
~ Nigeria deserves better attention if the product quality at the destination is to be
- ensured. Dry-scason tomato(Roma variety) is grown mostly in the Northern paris
- of Nigeria under irrigation. The consumers,however, are scattered all over the
‘Hence, the produce has to be hand rough transportatic . and
consumers and this i '
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vealed that lightly loaded trucks caused more damage to the produce
saded ones. The worst damage ,it was noted, occurred in the produce

the rear axle on the truck tray. Increase in food production, it has
not the only goal in the food supply chain, but also how to get the
smers in the state that it is desired (Olorunda and Aworh,1983).
s for proper handling.
Hw in Nigeria involves the usc of local baskets woven
ing materials. These baskets had been catcgcmd iu:f
| medium and large sizes (Idah et al.t%}.'m‘gp‘
e rtation of tom
transpo e "Pick up” van { Idah

> ' tankers, Toyota (open) van |
ed carlier Tequires ’




a better knowledge of the physical and

‘“ﬂm and marketing demands
mechanical properties of the materials. < ffocti ol cxisting et devices

The aim of this paper is (0 assCSsS the — transported fre
on the engineering (physical and mechanical) Properie’ Zﬁfé'; 50 as 10 gcmr:tt
tomatoes with focus on the inter-state movement of the pr ' ropriate handlin
relevant data/information that can be used to conceptualise app g

devices.

Fresh tomatoes (Roma) were obtained from' the study S'te'._ S ) -
wholesale market at Ilorin. During the study, fifisen(ISEAREIMERREPRE were

obtained from each of the basket sizes under cach of the ve;hicle types. The vehicic
types were the Mercedes 911 lorry and Petrol tanker, while the basket sizes were
the small, medium and large sizes ( Idah et al, 1996).

The sizes of the fruits were determine
perpendicular axes H, H' and L herein referred to as maj ‘
length respectively(Fig. 1), using vernier calliper -~ (Mohsenin,1970).  The
mechanical properties of the produce were determined from a force-deformation

curve plotted from a compression test.
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| -mm to the point of rupture ( Fig. 2).
ﬁ' - ruplure stress was determincd from
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F (Olorunda and Tung,1985)
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where, Q =fimnessvalue, D =dcformation, F =pcakldorece(bioyicld)

(b) The toughness value, T is dcfined as the total energy absorbed up to the

rupture point as given by the
area under the force-deformation curve.

T = 1/2FD ( Olorunda and Tung 1985)

where, the terms are as defined above
The fruit bioyield values were taken as the peak force (F) just prior to
sase in force sustained by the fruit due to tissue rupture. Dcformation

m distance ( D ) of the cross head traveled from the first contact with :




where a = radius of circle of contact given by ; :
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a’ m-.-?--— ( ASAE, 1986 )

afu

i

R . .
where, D= elastic deformation

d= diameter of spherical indenter (compression tool )

R= average of the radii of convex bodies
(d) The modulus of deformability (E) is defined as

/s

Oy (12 ( ASAE, 1986)
o B R
where, E = modulus of deformability ( Pa ) £
F = bioyield force ( i.e ‘4 peak force) i

D = deformation (i.e 2 of the value)

D = diameter of spherical tool

m = Poisson’s ratio

R, R/ = radii of curvature of the contact. R,, R, Wes
determined as follows ‘
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AND RECOMMENDATIONS : ,
WUSIOTB of the study provided some useful information s

FRRCIR- and transport devices in the inter-State fresh the |
m ile the existing handling and transport devices W% :
%mccs in handling the fresh mduce, there are howeve,“:; |
remarkable ‘ i tacking and handling) that needed modifjea:
such as provision of lids to ease 8 ication
;rwmromcm- . : ;

From the assessment of the handling df:wccs using the E“S'Merms
of the produce as a measure of quality, the vehicle types '
2 “ " roduce seem not to have any significant effects on these guat:
= B lly as indicated by the results. On u?:“ y

rameters. If they do, they do so equa
l!::nd packaging materials significantly affected these assessed parameters.

large basket sizes secin to perform better on preserving the quality of the
tomatoes during handling than the smaller sizes as far as the existing h‘ﬂdling
systems are concerned. _
Hence, in the absence of any other alternative packaging containers, t 1
large basket sizes of the three categories of the existing packaging baskets for fresh
tomatoes in the inter-State handling should be encouraged. Provision of lid apg 1
handles (modification) on the baskets will ensure better handling and stacking P
inside the vehicle. It is suggested that quality assessment of the produce at th |
origin and destination should be carried out to ascertain the overall effect of |
nsportation on the produce quality. This was not possible in this studies due
problem involved in moving the equipment invoived to the field, however,
precautions were taking at the loading points such that all the containers were

loaded under the same conditions. $

Table 1. Some measured Physical and Mechanical Pa .
transported by different Parameters of fresh tomatoes

ransportatiorn
- * -




56.30a

L () 0.13
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olume ,me(N/mm) 1.48a 0.30
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tress(kN/m 2)  86.29a 02

s of deformability(Pa) 155.09,

0.29

54.50a

48.22a 8;98
4.883 0.40
1.67a 0.26
181.96a 0.50
80.64a 0.24
141.07a 0.26
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Means with the same letter for the meas
;gmﬁ“ﬂd}’ different at p < 0.05 using Dunc

ur'ed prqpenies (on the row ) are not
an’ Multiple range test.

Modulus of deformabilty(Pa) 131.870 0.25

7. Some measured Pysical and Mecha
T:;l;s B et pasiaging basket sizes, nical Parameters of fresh tomatoes
Small size Medium size Large size
e i :
Measured parameters  Average  CoV Average CoV Average  CoV
-~ Major diameter(mm)  39.14b 0.16 39.91b 0.11 43.10a 0.15
Minor diameter(mm) 36.72b 0.16 3796b 0.13 40.77a 0.14
' Length (mm) 55.05a " 013  56:10a 0.14' 55138 0L
Weight(8) 42.656 036 4588 032 5523a 0.34
| Volume x 10 (m3) 4.12b 0.37 4.64b 0.48 553 036
Firmness value(N/mm)  1.25b  0.31 1.43b: : 036 2.06a 0.29
Toughness value(joules) 165.46b 0.56 182.65b 0.52 228.23a 0.50
/m? 73326 027 8493 025 92.15a 026
i o Is341a 029 15897 025

Nm Mems with the same letter fo
E ﬁ;ffercm at P< 0.05 usin
efficient of Variation

r measured properties (on the mw) are W -
g Duncan's multiple range test.
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