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1.0 Introduction

The tomato canning 1ndustry in Ontario is a viable sector of ,
Canadian'food processing, however, several aspects of this industry war-
._rant study. The production of high quality, whole canned tomatoes is
probably the most economically attractive area, when compared with Juice,
soup or concentrate production, however, it is also the most labour
intensive segment,.and-produces:considerable waste which must be removed.

The peeling and coring operations in produoing canned tomatoes
need consideration. Most nlants are now having difficulty finding ade—
quate labour'to operate their conventional peeling and coring lines.
Hand operations of peel separation, coring or trimming require a large
labour force and place the processor in a strong economic squeeze.
Mechanization of the operations also has'problems, for example, the
greater waste handling problems 1ntroduced with chemical peeling. |

| Canadian standards for the quality of whole canned tomatoes

are quite high, with skin allowed in a 20 oz. can being l/h sq. in. for
Canada Fanoy, 1 eq..inQ for Canada Choice and up to 1-1/2 sq. in. for
Canada Standard (Canada Agricultural Products Standard Act). 1In the
U.S. grade A may‘have up to 2 sg. in. of peel in any single container
up to 2 1b in size (The Almanac, 1973). The small amount of peel which
is allowed in Canadian products increases the production difficulties.

The objective of this study was to consider some of the pos-
gible alternatives to the conventional lye or steam peeling of tomatoes.
With this objective in mind several plants in California were visited

and some pertinent literature reviewed. '
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2.0 Summary of Plants Visited
2.1 Ontario
During the canning season of 1972 three plants operated by
Canadian Canners were. visited to observe their peeling 6perations.
Mr. WQyné Donders of Canadian Canners guided the author and Dr. W.P. Mohr
of the Agriculture‘Canada Research Station at Smithfield, Ontario, |
through the plants. Three different peéling systems were. seen.
Pyramid Canners - Leamington, Ontario

~ Pyramid Canners is one of the plants operated by Caﬁadian.
Canners Ltd. | . The plant
was operating on H-1350 tomatoes flumed from buik wagons to the line.
Production was. primariiy whole pack and juice.

This. plant used Fox( a) 1lye peelers w1th a lye concentratlon of
18 - 19% and an exposure tlme of 30 sec.

The general layout of the Fox system is seen in Fig. 1 as
taken from the manufacturer's llterature. The tomatoes are conveyed
through the lye tank between two belts. The tomatoes then pass along a
"reacting conveyor", over skin slitters and under a water spray before
entering the peeling drum. The rotating peeling drum is roughened
inside to remove peel. This drum is also equipped with water sprays.
Steel rods extending from the end of'the drum provide for separation of
the tomatoes from the spray water and skins.

.From the peeling cylinder, the tomatoes enter a fotéting

rinse tank where the remaininglpeels~are removed.

(a)Chigholm—Machinery Sales Ltd., Niagara Falls, Ontario.
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A small amount of sorting of ﬁhe tomatoes entering was per-
formed at thie plaﬁt,,however, only a limited amount was removed and the
resﬁ went for peeliﬁg; |

A wetting agent such as Faspeel or Tergitol wes used in the
Fox system. | |
Canadian Canners - Amherstburg

This plant is the smallesﬁlof the three Canadian Canners plants
visited. | o | ' Tomatoes are water
flumed frOm bulk wagons to the pr0ce331ng 11ne. The plant packs whole
or stewed tomatoes, Julce and ketchup. Only about 1/3 of the incoming
tomatoes'wefe used for>Whole and sfewed'tomatoes, and that 1/3 was
selected by hand from the main 1ncom1ng belt for feedlng the peellng

line. In thls way Only the best quallty fruit was dlrected towards the

‘peellng llne.

The plant used FND lye peellng equlpment whlch had been in
bperafion about 20 years, and which stlll-functloned qulte eff1c1entxy.
In the FIMO eéuipment the_fruit_enters on a sfainless eteel conveyor
which ﬁaé equipped with many cﬁps.' Four to six women orient the tomatoes
in a stem-down position in the eups. ThettOmaths then pass under a hot
caustic spray, through a holding section.and into a water rinse. The
fruit is then.mechanically‘cored from undefneath while the calyx spot
and.skin are;spun off from above. ' This equipment appeared to work quite
well w1th the sound, whole frult belng used at ‘the plant. Some hand
trlmmlng was be1ng used in the plant but not to the extent of that used

at Pyramid,Canners

b

~Food Machlnery Corp., Cannlng Machlnery Div., P.O. Box 1120, San JOSe,
California 95108



Canadian Canners - Dresden.

Thia was the largest of the Canadian Canners plénts vigited
and was the only plant us:ng steam peeling in place of lye peellng.
This plant ‘was. | S - packing whole
tomatoes, juice, ketchup and soup. | |

| For peeling the skins are loosened using steam and the coré
and peel manually removed. The Dresden plant used five peeling
lines each with about 25'— 30 people doihg the coring and skin removal.
Thevmanager of the plant felt the system was quite efficient as long
as adequate good_labour was available. The Dresden plant used West
Indian men for operating the night'shift lines andllocal women fo? the
day shifts. | | |

One factor w1th the steam peel line is that the peels and
cores can go to a flnlsher and be added to other strained products
sucﬁ as ketchup or soup. .

2. 2 California plants

Two plants were visited in California in August 1972 where a
large number of tomato products were being processed. Y;elds_ln
California are high with an average of near 2/, tons per acre. Trans-
.port to the plants is commonly in gondola transport trucks each with é,
LO' long 3' - 4' deep fiberglass bin. The tomatoes processed are mainly
of the corelesé Roma types although some of’the core type are processed

as well.
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Tilley-Lewis Foods - Stockton, California |
The Tilley—Lemis plant was large by comparison with the
Ontario plants visited‘ This plant used a lye peel system with a
combination of an abrasive drum water spray and rubber chutes or tubes
to separate the skin from the fruit. After the tomatoes pass through
the rotating abrasive drum they drop through vertically hanging rub-
ber tubes which tend to pull any remaining skins off.
' More skin is left on the fruit in general, than is allowed
by the Canadian Grading Standards.
Stanislaus Foods Ltd. - Modesto, California _
N This food processing plant was'operating two types of peeling
lines for a capaCity of nearly 30 tons per hour. The first type was
-~ a conventional lye peeling line but equipped thh a water spray system
for peel removal. Two lines of this type were Operating The second
line used a Magnuson system for peel removal follow1ng the lye peel.
The plant was running this unit with some additional water sprays not
recommended by the manufacturer. This line was processing about 15 tons
per'hour which.was'higher than the 11 tons per hour suggested by the
manufacturer. | | |
' The soft fruit Magnascrubber seemed to do quite an effective'
JOb of peel removal although this probably could have been improved if
the manufacturer's suggestions on throughput and water spravs had been
followed.‘ The-single Magnascrubber was handling about the same number
of tomatoes as two of the water spray peel removal units, and dOing a

. more. effective JOb
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3.0 New Peel Removal Systems

NMost, peel removal syétemsvin use involve hand removal, water
sprays, rubber sleeves, abrasive drums and so on. Thefe'are, however,
newer systems 6n the market which appear to be based primarily on‘the
work of Hart (1970) of the U.S.D.A. atherkeLy, Califorﬁia.
| The system developed by Hart and associates is based on
removal of the peel from the fruit using a series of interleaved soft
_ rubber discs which are mounted on driven stainless steel shafts. After
lye treatment the fruit is conveyed ac¢ross the rolls and the rubber discs
strip the.pqel from the fruit. 1In the original U.S.D.A. system the discs
were rapidly rotated. The shafts wére mounted parallel And formed a
flat bgd over whiéh the fruit was conveyed. Their initialvpilot blant
unit could peel 1 to 2 tons per hour. The developers particularly
pqihted out the lower water usage and the reduced BOD loading produced
per ton of product peeled. .

Magnuson Englneers adapted the soft fruit peellng rolls of
the U.S.D.A. to fit their dry caustlc potato peellng system. Thg |
"Magqusqrubber" unit has 16 of the soft fruit rolls located in a rotating
cage. The roll cage is surrounded by an outer drum which also rotates.

" In operation the tomatoes (or other fruit) are treated with
lye to loosen the peel, rinsed and fed to the scrubber.v‘Tomatoes can be
fed over a skin slitter to make certain no fruit with complete skin
envelopes enter the scrubber. Once in the scrubber the frui£ is conveyed
over the rotating rolls, and the loosened skin is stripped from the fruit
and thrown onto the outer drum. A conveyor/scraper removés the peel resi-
'duq:from,the rotating drum for removal as waste, or in some cases further

~treatment for animal feed.

“Magnuson Engineers Inc., 1010 Timothy Drive, San Jose, California 95133.
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A prototype using a similar type of roll has been used by

Gangi Bros. Packing Co. (Gangi et. al. 1973). This unit is the FMC
ﬁodel'SV tomato dry washer. The peel removel unit is 4 % wide and 10
ft long and slopee 3 degrees ih'the direction of travel. The tomatoes
flow over a series of interleawved soft rubber dlscs which rotate in the
dlrectlon of travel. The rubber discs wipe the lye loosened skin from
the tematoes. A series of mist nozzles spray a small quantity of water
onto the tomatoes. This unit appears to be very similar to the original
ﬁnit constructed by the U.S.D.A. (Hart 1970) except for the slope on the
unit and the direc’didn of rotaﬁion of the discs. In the U.S.D.A. unit
the frult flows 1n the dlrectlon 0pp031te to the rotation of the dlSCS.
No extra conveylng dev1ces are used to carry or retain the fruit over
o the peellng»rolls._ The reduced usage of water when compared with the
useeof preseure sprays in the_peeling’is pointed‘out as a major advantage.
The ﬁsefs of this mechine claim todhave up to 25 tons per hour through~
put with at least the same‘efficiencyAas their pfevious high pressure
epray syetem. They feel that the system is easier_oh the product than
the high pressure spray system.‘ | v

| Whiie both the:Magntson and FMC systems are claimed to be
effective for either round or coreless type'tOmatoee, the problem of
applying them to the conventional core type tomato used in Ontario still
exists. The Canadian Standerds call for not more than l/lO oz. of core

matefial in a 20 oz. can.



4.0 Peel Loosening
4.1 Iye

Systems using lye forISkin loosening are very common in the
tomato industry and will not be cbnSidered in general. One aspect which
should be mentioned is tha£ of the "dry iye"'peel systems. This type
where a short immersion in lye followed by an infra red heating period
has proven effective for root crops and also for some soft fruit.

Efficiency in a lye peel opération depéndé on the control of
1ye strengﬁh,-immersion times, peel removal methods and pre sorting of
the tomatoes. The presence of cracked and broken fruit results in less
efficient use of the lyefbecguse'of the release of the acidic fruit
“material info‘the lye.

'Mechanical;peel separation is still réquired as is coring and
btrimming. IWaste loading ﬁend to be high and péél cannoi.be recycled into
the finishers. . | -

4;2 Calcium chlori&e

Intérest has‘been shown by‘severél wdrkers in tﬁe uée.of hbf
05012 brine in place of water.or steam for scalding tomaﬁoes. In 1948
Childs (cited in Stephens 1973) patented a process for peeling tomatoes
in hot CaCl,. Heddins and Burns (1964) compared hot water, NaCH and
CaCl2 peeling. The tests used various salt concentrations and temperatures
for immersion times of 10, 20 and 30 sec. The water treatment used a
boiling water immersion for 90 sec. Heddins found improved éolor and
firmness in the 03012 peeled tomatoes. He does not comment on the compara-
tive peel removal be;bween NaOH and CaCl,, but it should be noted that he
does not include "iso-peel" lines for above 80% skin removal for CaClé,

whereas he shows "isb—peel" lines for 100% skin removal using NaCH.
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' Stephens (1967) et. al. found that tomatoes peeled with CaCl, and
packed witb_juicg.from tomatoes peeled in CaCl2 exceeded the FDA limits for
calcium salts. ' 05012 peeled tomatoesl "canned with juice from.water
peeled tomatoes ﬁére acceptable_for calcium salt levels. Another problem
pointed out was the deﬁelopmént of a burned sugar smell in thé peeling
brine which was imporfed‘to thé tomatoes. This was due to carmelization éf :
disaélved solids from the tomatoes and‘wouid be parficularly troublesome
with field »_run,tomatées including any split or broken fruit.
| _Stephené,et;'al._(l97l) compared pegiing methods for improving
firmness Qf canned tomatoes. Théy did nét fihd any significant differences
in thg drained weightﬂqf CéClz, hot water or niﬁrogen peeled salad pack
tomatoes. When no additional calciﬁm salﬁs Qerebadded to the pack; tlﬁeﬁCéCl2
| éeeled matgfiéi was;firmef than the water or LN, peeled product. Adding
calciﬁm Saiﬁs tq the pack increésed the firmness bf the 1N, and.water peeled
prodﬁcﬁ sovthatfforbthe Chiéo'variety no significant differences were found
in‘firmﬁeéﬁg_ | |
: Stephens et. al. (1973) studied the effects of submergence time
in the CéClé'péeling solution on thé degree of peeling and uptake of calcium
for four varieties., The degrée of peel was in excess of 90% for immersion
tiﬁes of-35 fo L0 séc:in the boilihg L% CaCl2 solution. They noted that
the fruit became more difficult'to peel as the season progressed. In three
of the varieties when the pggl removal reached or éxceeded 90% the level
of calcium in the pack'exceedcd the allowable limits;
A;B Freeze Peeling “ ‘ : : , ‘ o
Seyerél woikefs and_compénies'have studied thebuse of freezing as
a.means of lOosehing»the.skins in tomatoes in‘place éf lye or hot water

treatment.
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Some of the early work was performed in Italy (Cégnoni, 1955).
More recent work has been done in the U.S. |

Freeze peeling ‘involves freezing the subcutaneous layer, ‘thawing -
and<then=removing.the skin. Freeéiﬁg has been performed'uéing various
Acoo.ling ‘media including ‘chilled brine, freon and liquid nitrogen. Tht’_z’
duration of freezing is guite short. Cagnoni (1955) uéed a 20 - 30‘sec
dip in chilled bine at -10°C while Brown (1970) used a 20 sec submergence
'invliquid:nitrogen. Théwing of ﬂhe frozen subcutaneous tissue loosens the
peel. A thaw time of 7 - 10 ﬁin was usedvby Cagnoni,‘whereas a 30 sec
thaw in water at 20 —'BOOC»was used by Brown.. |

Freeze peeling appears to 6ffer some very attractive features.
As opposed‘tb other methods of skin loosening, no heating is involved which
bshould resﬁlt’in a firmer product. Tomatoes thch had been peeled ih liquid
nitrogen ‘seen iﬁ'California'weré of very goodbcolor:aS‘ﬁeeliﬁg'did‘nét
ﬂeprse the vaécular bundles to the same extent as lye peéling; A tangible
ad&antage of using a system based on‘liquid nitrogén peeling would be'the
reduced pollutant loading. Lye sysﬁems involve quite a largé volume of“
- 1liquid which must be treated and disposed of. Freeze looséned peel could
probably be:fed back to a finisher and utilized to at least a certain extent,
‘ag .is done with some steam peeled material. | |

Experimental pilot freeze peeliﬁg of tomatoes has been undertaken
in California by Magnuson Engineers, University of California at Davis and
the du Pont Company. Initial'stﬁdies were undertaken by the University‘of
California in 1972, however, .no figures have been released on peeling effi-
ciency, losses or costs. During the 1973 processing season.a pilot line was

operated at the California Canners and Growers plant in San Jose, California.
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This systen dsed.a du Pont freon freezer, a steam:chamber and a Magnuson
peel remover. This line operated at between 500 and 1000 1b/hr. As with
the University of California work, no figures have been released by the
companies 1nvolved. Comments from Anderson'(1973) and Corby (1973) pointed
.out‘some ofvthe difflcultles encountered. While peellng was accompllshed
it was considered to be only fair. Problems arose with blemlshed tomatoes,
w1th dlfflculty in remoV1ng peel from blemlshes and sun spots. To remove
skin from blemishes it was necessary t0 increase the freezing which in turn
increased peeling losses. 1In general the peel removal was considered 400
Tow to-be commercially feasibie at this at'aée'. Corby (1973) felt that the
freeze peellng ‘system was at about the Same level of development as brlne
' peellng The freeze peel pllot 11ne may be operated experlmentally again
durlng the l97h processlng season. | | | |

Trlals conducted in Callfornla used the coreless type typical of
that region, however, for appllcatlon in Ontario where core type predomi-
nate, an additional coring step would be reouired. This would of course
affect the economics of a freeze peel-system as coring and trimming would
still be required to reach Canadlan grading standards. | |

| A trial system uslng liquid nltrogen was operated in Italy

(Temple, l973)¢ Their test, using 100 tons of tomatoes, requlred the utili-
zation‘of aBout'O.Z'lb; of nitrogen per lb..of tomat.oes processed. Opera—
tionsl costs wodld‘depend on the‘quantity of LN, used but would probably

be between $10 and $16 per ton of tomatoes;'
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5.0 Summary. | v

Peel removal system based on,the:USDA,sqfﬁ fruit noils seem to be
quitevsuitable for  use  with: tomatoes. of the- coreless. type. ,Pnoblémsgmugt-
beﬂanticipated“inrthewappiication~of'these-units,to cope.typp;tomatoeé if
the Cénadian grading,standards for the presence of core material are. to be
et |

Both thevMagnusdn and. FMC peelers are. of the USDA type. Opera-
tion of the Magnuson at a throughput of about ll.tohs per:hour shows very
good peel removal. FMC machines have not yet been seen in operation.

While both hot CaCl, and freezing methods have shown considerable

2
promise in the laboratory for peeling tomatoes, neither have yet made a
successful transition to industrial use. Problems with the hot, Ca012 |
bfine peel seem to be in peel loosening efficiency and;on cafmgliﬁaﬁion.qf
solubieéAfrom the tomatoes in.the hot briné. ?ilot trials on freézé
peeling of tomatoes in California have not proven to be industriglly feasible.
While fréeze peeling is certainly a possible method with éome Ceftain
merits, it is.not yet practical. ;Thé;advantéges bf lower waste 1o§dipg,>
and the fac£ that peels and trimmings can be cycled through a finisher fo:
addition to other strained products may become more important in the near
future. The problems arising from difficulﬁy of removing peel from sun
spots and blemishes might be partly overcome by better sorting ofvmaterial
entering the line.
6.0 Recommendations

While freeze peeling systems have not yet proven feasible,.contact
with Mr. John Corby of du Pont in Wilmington, Delaware should be maintained.
If further work is done by this company in their demonstration system during
the processing season of 1974, it would be very useful to see the system in
operation and to obtain at least summaries of their appraisal of the econo-

mics of the system.
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‘The use of calcium chloride peeling does not seem to offer to
great a hope. .The‘veryvhigh temperatures with their carmelization pro-
blems and the lower efficiency.of peei removal compared.with 1ye combined
with the variability andlewalscﬁ?calcium pickup create diffnculties which
'preclude any recommendation for further studies on this method in Canada.
The literature should be kept up to date in this area to ascertain if any
new findings suggest recon31deration of this method

Problems of peeling tomatoes in the small and intermediate sized
eanneries‘have been raised with Dr. W. Mohr at, Smithfield. In his.area
most'of_the canneries are of a reiatiVely'limited capacity and are having.
~ labour shortages. The establishment of a small pilot 11ne to demonstrate
peeling systems at Smithfield could be very: useful to the canners in that
area. If a small pilot 11ne were established at Smithfield there would
, be a good opportunity to_etudy the problems of peel removal applying
'the‘ﬁSDA.tYpe.eoft fruit rdils to the Ontarie-core.type tomatoes. A pilot
facility.at'Smithfield would facilitate studies which would be useful to
| the Ontario tomato'processing industry in general. Areas which could be
conSidered for research in the faCility would include:
1. usefulness of USDA type soft fruit rolls to peel removal from core type

| tomatoes, particularly to ascertain if labour reductions could be
‘achieved. ‘

2. .applieatien:of'freeze peeling to core type tomatoes, particularly fer

egseeof_peeling:and efficieney of peel removal.
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Figure 1. Fox lye peeling system. A. Caustic bath; B. "Reaction"
conveyor; C. Peeling cylinder; D. Rinse cylinder.
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Figure 2. Magnuson peel removal unit.
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