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Studies on the Egyptian Onion By-Products

1 Composition after,,gqi} éxtraction*

AM. Ez-Asnany, A.D"EL-GINDY and S.H. Dogg*

Depariment of Chemistry, _Al"céandfm:a Unpiveristy, 4.R.H.,
Pantn Faculty of Science .

A trisl was made to use cconomically the huge amounts of oniogy
by-produectt daily produced during the drying prooess of onion,
A etudy of the best way for extracting the valuable onion ofl
from the by-produsts wed carried oub wsing both the steam distil-
lation and thé cors oil extraction methods. The by-products after
removing its oil were dried their subjocted to complete chemical analy-
sig. " The results obtained wore found to' be ecomparable to ‘many
common foddors for cattle end sheep. - o

In Egypt there are five fictories for drying onjon, one in éach of 8>uhag,
Magaga, Port 83id and two in Alexandria.” During the drying. progess the
ouber scaly leaf togother with two fleshy leavés are discarded. . The fleshy
by-froducts of the Sotthag Factory only reach ten tons daily which cons-
titute'about 20 %, of ths whole amount .of onion used. These by-products
are usnally used uneconomically as it is for feeding eattle and sheep or for
burning purposes, S ooToeT ' )

* " The inoreasinig detmand for ths dried onion fi purposesagi’ndma-
0f wi ) icates thi study ; especislly

the’ dohydrated

Vear Amounts of exported debydratid
s } ) onion oxpressed in . To
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L 196
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1968 3892

1959 Sl 7210
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Reseaich Contre, Dokki, Cairo - A.R.E. ° o ’ o
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** Progent address ; Organisch Cismisohss Inatitub der Universitit Bonn, Meckenhei.
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Year Amounts of exported dehydrafe
onjon expressen in Tons

1960 5672

1961 5206

1962 : 6960

1963 6353

(after Al-Tktsad Elzirai, Dec. 1965)

The aim of this work ¢an be summacized as follows

(1} As it has been proved experimentally that the percentage of the oil
in the outer fleshy leaves of the onion bulb is much higher than that in the
inner leaves (Platenuis and Knott, 1941), then it was suggested to study the
best way for extracting this valuable oil which has many useful uses in
medicin and food industry, '

(2) Experimentally it has been found that the use of rough or autocla-
ved onlons, onion juice and orude fleshy by-products for feeding animals can
Gause severe anemia (Gruhzit, 1931 and Gebgner and Ploelz, 1954), Gru-
hzit (1931)found thas dried onjon was less harmful than the fresh onion Juice,
He also proved that the presence of disulphide compounds such as n-propyl,
allyl and ditolyl disulphides in the diet of dogs caused severe anemia through
1ts hemolytic action upon the red blood corpuscles. But no such harmful
effect specifically on ruminants were stated.

As the disulphide derivatives together with other compounds consti-
tute the onion oil, it was suggssted to estimabe the nutrient composition of
the onion hy-products after depriving it of jts oil. If such treated by-pro-
‘ducts could prove to be nutritious, and economie and deadly sure harmless
fodder for cattle and sheep will be available and damp the markets of alf
the agricultural arsbic ecountries. :

Sach fodder will have no onion smell in meat and milk or at least will
not need withholding the feed for a period before merketing the ruminant.

80, in this work, the onion 0il was removed from the onion fleshy by-pro-
ducts using both the classical steam distillation method and the new corn
oil extraction method (Doss, 1968). The structure and configuration of the
constituents of this.oil by physical and chemical methods is under publica--
tion (Doss, Snatzke, 1971), The residue of the by-product was dried then
analysed to examine the possibility of incorporating it in farm anjmal’s
Jatrons,

Experimental
Materials

Samples of the onion by-products (mainly the two outer fleshy leaves)
are taken from the Egyptian onion “Giza 6’ available from the Ministry of
Agriculture and Souhag factory.
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STUDIES ON THO EGYPTIAN ONION BY-PRODUCTS 5a

Methods of Removal of the onion oil from the samples

a) Steam distillation meihod : The sample was chopped into small
pieces, steam distilled until the distillate gave negative test with lead acetats
{as the oil is highly soluble in water). .

b) Oorn oil-water extraction method : The chopped sample (2kg) wae
boiled under reflux with a mixture of 5 litres water and 500 g. corn oil {as
a carrier) for 2 hours (Doss, 1968),

Dehydration method

The residue after sither steam distillation oz eorn oil extraohion was passed
into s mincer where it was subjedcted to pressure, then carefully dried at
70°C for 24 hrs., then at 100°C till constant weight.

Analytical Methods

Water content was estimated by difference jn weight [Assov. Official
Agr. Chem., 1960 (a)]. Crude protein was estimated by Rjeldah]l-Gunning-
Arnold method [Assoc. Official Agr. Chem., 1960 (b)].

Fabs wore diormined by direc ehar extraction mothod {Assoe.  Ofieial
Agr. Chem., 1980 (o).

Crude fibre [Assoc. Official Agr. Chem., 1960 (d)}, ash (Pearson, 1962),
caleium {Assoc. Official Agr. Chem., 1950 (e)], and Phospherus (Blather-
wick ef al., 1925 were estimabed using standard methods.

Carbohydrates {(NFE} were esloutated by difference. Iron was deter-
mined according to Elvehjem {1930).

Thiamine (Assoc. Official Agr. Chem., 19 83), Riboflavin (Arncld, 1945},
and Clorine [Assoc. Official Agr. Chem., 1960 {f)] were astimated by standard
methods,

Vitamin O was estimated by the indophenol method (Harries and Oliver,
1942). Bodium and Potassium ware estimaled by flame photometry using
& flame photometer Unicam SP 900, w@

Carctene was determined colourimetrieally by the method of oser ef al.
(1946), using a Coleman Jr. Spectrophotometer. The obbained figures
were oaleulated according to the following equation (Inter-departmental
Committee on Nutrition for Nationsl Dafence, 1963).

100

Dy % 7.28J><Adzlutmnd‘+ : ot

1 g carotene/100 gr Semple

Thx food eaargy wis caloulabed aceording o the following equation con-
sidering onidn as a vagatable {Inter-dapartmental Committes on N 1srition
for National Defence, 1953).

‘Faad enargy = CHO_ X 3.99 |- fat X 8.37 - Protien X 3.81.

R 3
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Resulis -

The onion fresh by- prcducts {1 leg) when subjected to the steam dlstﬂ-
lation method yielded 0.14 g onion oil. Using the corn oil extraction method,
the yield was iucreased to 0.8-1.0 g. The physical and chemical propertles
of this oil will appear in'another publication (part III).

TabLE 1. -Shows the analysis of the Egyptian onion by-products in com-
parison with that of the American onion.

The aim of this comparison is to prove that the components of the
Egyptian anion waste products are in analogy with that of the american
onion fiself andthe analysis of these compounds is in good accordance with
the american reported resulls.

Tasre 2. —gives the analysis of the dshydrated by-products after remo-
ving its oil uﬁmgEl the steam distillation method.

TapLe 3.—gives the anaylsis of the d:hydrated by-products after
removing its oil using the corn oil extracsion method.

A comparison of the analysis of the dehydrated unoily onion by-produ-
cts {corn oil method) with those of some of the common fodders (Ghonem, -
1951, and Henry end Morrison, 1928), is shown in TanpLe 4.

Discussion

Comparing the yields of the twomethods used for the extractionof the
onion oil from the freshby-products it is clear that the corn oil method is
more satisfactory and economic than the stears distillation method.

The results of analysis in genera.] (Tables 1,2 & 3) showed that the
removal of the onion oil from the by‘prodnet did not reduce much its nut-
rient composition.

Comparing the by~pr0ducts from the Egyptlan onion {(iza 6) in both
the fresh and dehydrated states with the American mature onion, table,
it is clear that although the by-products are poorer in Vitamin € yet they
are markably ‘rioher 1n minerals such as Caloivm, Phosphorous and Iron.

The’ dehydrated by- products (dry matter) when left in normal abmos-
Phere absorbed moisture to ‘a maximum of 9% (Table 8). This is agreable.
3ince moisture must not exceed 10%, 50 that the fodder can be easily preserved

It a8 clear that both the steam distillation and the corn cil-water extrac-
tion processes {Table 2 & 3) destroyed and removed all the water soluble
thermolabile ascorblc acid (Vltamm C) and thiamine {Vitamm B 1)

_ . The: amcmg process 1ncreased the. amounts of the insolable oostztuents:»-
a.nd at the same time decreased the amounts of; the soliblé components.*
The lossin some of the insoluble constituents Inay. be due to the fact that

the minéing Process is wsually accompanitd by Joks of a part of the by-

products sap (Table 2 and 3). .
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STUDIES ON THE BGYPTIAN ONION BY-PRODUGTS 86

The slight decrease in the amounts of Carotene Table IIT) is due to is
solubility in corn oil.

" Table 1V shows that, the onion by-products, from the analytical point
of view may form & good fodder for cattie and sheep especially after the re-
moval of the sulpbide constituents which may be harmful. ~ The nutrition
value of this fodder will be tvpieal if sodium chloride and special species of
mieroorganismus (Vitamins generator) are added.

The estimabion of the resjdual sulphur compounds in the fodder and
the evaluation of the fodder from the digestive point of view are under

Investigation,

Acknowledgement.—The authors thank Dr. EE, Galal, Director of Drug
and Research Centre for flame photometry determinations.
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