HEFT 9 . 1977 . 21. JAHRGANG ISSN 0027-769X
Seite 757—843 u. K27—K42

NAHRAR 21 (9) 757—843 u. K27—Kd2 (1977)

EVP 12,- M

- 6/4;%72/427
Lz /¢
N t/éﬁ()é)}éygk)
cf/}/zfﬁﬁﬂyw |
Owid ﬁ/a.///zy

7 ‘/

Begriindet von A. Scheunert und K, Tiufel e
Von 1957 - 1970 Herausgeber K. Tiufel {
Herausgegeben vom: Zentralinstitut fiir Ernibrung in Potsdam-Rehbriicke

der Akademie der Wissenschaften der DDR
(Direktor: Prof. Dr. habil. H. Haenel)

Herausgegeben unter Mitwirkung von:

A. Bulko, Bratislava; H.-D. Cremer, GieBen; R. Engst, Potsdam-Rehbriicke;
C. Franzke, Berlin; U. Freimuth, Dresden; B. GaBmann, Potsdam-Rehbriicke;
C. den Hartog, Wageningen; W. Heimann, Karlsruhe; D. Hétzel, Bonn;
J. Holl6, Budapest; J. Janicki, Poznafi; H.-A.Ketz, Potsdam-HRehbriicke;
F. Kiermeier, Weihenstephan; J. Mafek, Prag; R. Noack, Potsdam-Rehbriicke;
A, Popov, Sofia; H. Ruttloff, Potsdam-Rehbriicke; H. Schmandke, Potsdam-
Rehbriicke; J. C. Somogyi, Riischlikon-Ziirich; A. Szezygiel, Warschau;
R. Tarjén, Budapest; T. TaZev, Sofia; L. Telegdy Kovats, Budapest; W. Wod-
sak, Hamburg; M. Zobel, Potsdam-Rehbriicke.

Chefredaktion: U. Behnke, M. Ulmann (Chefredakteur), J. Voigt

-




Mitarbeiter-Bedingungen

1. Es werden nur solche Arbeiten angenommen, die dem Inhalt nach wertvoll und nicht an anderer Stelle
verbffentlicht worden sind. Die Manuskripte bitten wir in deutscher oder englischer Sprache in Original-Ma-
schinenschrift (keine Durchschrift) einseitig und zweizeilig, mit 4 ¢m breitem Rand verschen, einzureichen.

2. Die Einsendung des Manuskriptes bitten wir an die Redaktion der Zeitschrift ,,Die Nahrung* vorzunehmen.
Eingang und Annahme der Arbeit werden dem Autor schriftlich bestatigt.

3. Am Kopf der Arbeit ist die Institution anzugeben, aus der die Arbeit starnmt. Danach folgt der Titel der
Arbeit. Unter dem Titel ist der Name des Verfassers (mit Vornamen-Initial) ohne Berufsbezeichnung, aka-
demischen Grad o. é. anzugeben. Die vollstindige Anschrift der Autoren mit Namen und Titel ist im An-
schluB an die Literatur anzugeben.

4. An den Anfang der Arbeit ist eine Zusammenfassung zu stellen (maximal 25 Schreibmaschinenzeilen). Sie
soll neben einer kurzen Problemstellung die wichtigsten Ergebnisse enthalten und iiber den Inhalt der Ar-
beit hinreichend informieren. Angaben, fiir deren Verstindnis in der Arbeit nachgelesen werden muB (z. B.
Abkiirzungen, Literaturhinweise), sind zu unterlassen. Ubersetzungen der Zusammenfassung in die rus-
sische, englische bzw. deutsche Sprache sind erwiinscht und werden am SchluB der Arbeit (vor dem Lite-
raturverzeichnis) gebracht.

5. Unbedingt erforderliche Abbildungen finden Aufnahme, wenn gut reproduzierbare Vorlagen eingesandt
werden. Graphische Darstellungen und Formelbilder sind sorgfiltig zu zeichnen. Die Bildunterschriften sind
auf einem gesonderten Blatt beizufiigen. Die doppelte Darstellung von Ergebnissen in Abbildungen und
Tabellen ist zu vermeiden.

6. Literaturangaben sind am Schlul der Arbeit wie folgt aufzufiihren: bei Biichern unter Angabe von Autor
(mit Vorname-Initial), Titel, Verlag, Verlagsort und Erscheinungsjahr; bei Zeitschriften-Aufsitzen unter
Angabe von Autor (mit Vorname-Initial), Zeitschriftentitel (Abkiirzungen nach TGL 20969 ,,Zeitschriften-
kurztitel," April 1969), Bandzahl (unterstrichen), Seitenzahlen (vom—bis), Erscheinungsjahr (in Klam-
mern).

1. Fiir Fachausdriicke gilt die c-Schreibweise (z. B. Calcium, Glucose, Coenzym A usw.). Fiir die iibrige Recht-
schreibung ist ,,Der GroBe Duden** mafigebend. Die Redaktion behalt sich eine redaktionelle Uberarbeitung
der angenommenen Manuskripte vor; groBere Anderungen werden jedoch nur mit Einverstindnis des
Autors vorgenommen. Von jeder Originalarbeit erhilt der Autor kostenlos bis zu 50 Stiick Sonderdrucke
geliefert. Ein Mehrbetrag wird berechnet. Es wird empfohlen die Kosten vorher beim Verlag zu erfragen,

Zeitschrift ,,Die Nahrung*

Herausgeber: Der Direktor des Zentralinstituts fiir Ernihrung der Akademie der Wissenschaften der Deutschen
Demokratischen Republik.,

Verlag: Akademie-Verlag, DDR-108 Berlin, Leipziger Str. 3 —4; Fernruf 2236221 oder 2236229; Telex-
Nr. 114420; Postscheckkonto: Berlin 35021, Bank: Staatsbank der DDR, Kto.-Nr.: 6836-26-20712.

Chefredaktion: Dr. Ulrich Behnke, Prof. Dr. Max Ulmann (Chefredakteur), Dr. Joachim Voigt.

Anschrift der Redaktion: Zentralinstitut fiir Ernihrung der Akademie der Wissenschaften der DDR,
DDR-1505 Bergholz-Rehbriicke, Arthur-Scheunert-Allee 114/116.

Verdffentlicht unter der Lizenznummer 1287 des Presseamtes beim Vorsitzenden des Ministerrates der Deut-
schen Demokratischen Republik.

Gesamtherstellung: VEB Druckerei ,,Thomas Miintzer", DDR-582 Bad Langensalza.

Erscheinungsweise: Die Zeitschrift ,,Die Nahrang' erscheint jdhrlich in einem Band mit 10 Heften. Bezugs-
preis je Heft 18, — M (Preis fiir die DDR: 12, — M); Bandpreis 180, — M zuziiglich Versandspesen (Preis fiir
die DDR: 120, — M).

Bestellnummer dieses Heftes: 1054/21/9.

Urheberrecht: Alle Rechte vorbehalten, inshesondere die der Ubersetzung. Kein Teil dieser Zeitschrift darf
in irgendeiner Form — durch Fotokopie, Mikrofilm oder irgend ein anderes Verfahren — ohne schriftliche
Genehmigung des Verlages reproduziert werden. All rights reserved (including those of translations into
foreign languages). No part of this issue may be reproduced in any form, by photoprint, microfilm or any other
means, without written permission from the publishers.

©® 1977 by Akademie-Verlag Berlin. Printed in the German Democratic Republie.
AN (EDV) 64914



ISSN 0027—769 X

Die Nahrung

Chemie, Biochemie, Mikrobiologie,
Technologie, Erndhrung
2]1. Jahrgang 1977 Heft 9

Department of Nutrition and Food Chemistry, College of Women, Ain Shams University, Heliopolis,
) Cairo, Egypt

Chemical and microbial evaluation of Egyptian dried
egg white prepared by different techniques

N. M. DARWISH, 'S, K. SHEHAB and M. A. SADEK

Egg white was dehydrated (pan drying, spray drying) without and with glucose removal (using
bacteria, yeast and enzyme). Although, moisture, protein and ether extract percentage in spray
dried samples were, in general, in the same range as the imported Swiss made spray dried sample
{(as standard), yet the least moisture percentage was found in samples in which sugar was
removed by yeast.

The standard sample had the best solubility (99.709%,), followed by the spray dried sample
desugarized by yeast (99.67%). Samples in which Streptococcus lactis was used gave the’
highest percentage of insoluble matter (4.24%). Pan dried and spray dried samples were
similar in solubility.

The total microbial counts were found to decrease in egg white after drying {(max. 4.9 X 10 o1g.
in prepared samples, zero in the standard). Salmonella was absent in all dried samples.
There are variations in the type of protein fractions of liquid egg white when the enzyme treat-
ment or controlled bacterial fermentation were used. When yeast fermentation was used a decre-
ase in some protein fractions was noticed in comparison with the nondesugarized sample.
The dehydrated egg white proteins indicate that there was no difierence between the different
techniques applied for glucose removal, between drying methods and between prepared samples
and imported one; 5 fractions were obtained in each sample.

All over the world, the demand for dehydrated egg white began to increase for many
industries such as an adhesive for cork in bottles capsules in carbonated beverage
plants, for coating of roasted coffee and for use in cake mixes.

Dehydration of egg white is carried out mainly by two ways, pan drying or drum
drying and spray drying processes. The drying process should permit the retention of
certain valuable properties of the fresh egg white such as solubility of the protein,
aerating capacity, binding power and palatability.

Dehydration of liquid egg white without removal of glucose results in poor storage
stability of dried product [1]. It was recommended that glucose must be remeved
prior to drying to retard this effect [2, 3]. HAMED et al. [4] found that natural fer-
mentation of Egyptian egg white was unsuccessful in removing glucose. This contra-
dicts the results of STEWART et al. [5] who stated that the fermentation process of egg
white was completed in 80 h. The authors explained this difference to be due to the
difference in both chemical and bacteriological composition of egg white in different

52 Die Nahrung, 21. Jhg., Heft g
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countries. They succeeded in depleting glucose in Egyptian egg white by using a crude
enzyme complex which contained glucose oxidase and catalase and was prepared
from penicillium notatum.

DARWISH et al. [6] studied the different methods that could be applied for depleting
glucose in Egyptian egg white before dehydration. The present study was done to
find out the best method that could be applied for preparing dried egg white in Egypt
as a new industry. Egg white was dehydrated with and without glucose removal.
Glucose removal was carried out using bacteria, yeast and enzyme. Both pan drying
and spray drying methods were used. |

Evaluation of the final dried products was done by determining both chemical and
microbial composition of prepared dried products in comparison with an imported
dried sample.

Electrophoretic analysis of protein was carried out on liquid egg white before and
after glucose removal and after dehydration.

Materials and methods

Chicken eggs were obtained from the poultry farm of the Animal Husbandry Dept. Ministry of
Agriculture, Cairo, Egypt.The eggs were first washed, then examined by candling [7]. Egg white was
separated, using a commercial breaking tray and separator, blended and strained.

The imported egg white powder that was used for comparison was spray dried (Swiss made).

Pyridine[glacial acetic acid buffer. 8 ml pyridine was added to 2.5 ml glacial acetic acid and diluted
to 11 with water. The buffer was adjusted to pH 5.5.

Veronaljoxalic acid buffer. 10.3 g sodium diethylbarbiturate was dissolved in 11 water pI—I was
adjusted to 7.5 by 0.05 M oxalic acid solution.

The methods used for giucose depletion in liquid egg white were:

— Bacterial fermentation using Streptococcus lactis in presence of 0.29, yeast extract at pH 6.0 and
30 °C [6]. Glucose depletion was completed in g h.

— Bacterial fermentation using Aerobacter aerogemes at pH 7.0 and 37 °C [6]. Glucose depletion
was completed in 3 to 4 h.

— Yeast fermentation using Saccharomyces cerevisiae in presence of 0.2%, yeast extract at pH 6—7.5
and 32 °C. Glucose depletion was completed in g h [6].

— Enzymatic method in which a crude enzyme complex containing glucose oxidase and catalase

" (prepared from penicijlium notatum) was used. The enzyme concentration used was 2.25 glucose

oxidase units/1oo ml egg white at pH 6—7.3 and 14.5 °C and in presence of 0.2 ml of 30% H,0,
[4] Glucose depletion was completed in about 11 h.

Methods of dehydration

Spray drying method. A laboratory spray dryer system “Nubilosa’™ was used. Liquid egg white was
first centrifuged, then pasteurized at 50 °C. This helps, too, in accelerating the dehydration rate.
Egg white was then atomized under an atomizing pressure of 2 kgfcm?® The inlet temperature of the
spray dryer was 140 °C and the outlet temperature 70 °C. The produced powder was packed in air
tight glass containers.

Pan drying method. Liquid egg white was spread in a thin film of about 0.2 em thmkness using
15 cm diameter petri dishes. The plates were kept on a water bath at 50 4 1 °C. The dehydration
time was about 2 h. The dried egg white was scrapped, ground and kept in air tight glass bottles.

Chemzcal evaluation

This involved the determinations of moisture, sugar, protein, ether extract and insoluble matter
in both prepared and imported dried egg white. Electrophoretic patterns of egg whites protein were
also determined before and after dehydration.
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Sugar was determined using the modified SomoGvr method [4].

Moisture, total protein and ether extract were determined by the methods described by the
A.0.A.C. [8] uzing KJELDAHL method for protein determination and SoxHLET apparatus with ethyl
ether for ether extract determination. Moisture content was determined by drying the samples in an
electric oven for 3 h at 105 °C.

Percentage of insoluble matter in dried egg white was determined using 1.5 g samples by dissolving

.in water and centrifuging at 2000 r.p.m. for 20 min. The precipitate was dissolved again in water and
centrifuged. The insoluble matter was washed into tared aluminium dish and dried at 105—107 °C
to constant weight.

For electrophoretic analysis, both fresh and dried egg whites were diluted with pyridine : acetic
acid buffer splution (1:3 vy/fv). This mixture was centrifuged at 3500 r.p.m. and the precipitate
containing impurities was discarded. The supernatant solution was subjected to electrophoresis.

Paper electrophoresis. Whatman No. 1 filter paper stripes 2 X 40 cm were used. The apparatus used
consisted of an electrophoretic chamber of the hanging type and a stabilizing power unit. The electro-
phoretic run was carried out for 18 h at 5 °C and pH 7.5 using veronalfoxalic acid buffer. The current
potential used was 250 V and yo mAfem of the paper width. Paper stripes were dried at 100 °C for
1/2 h and stained with bromophenol blue (r g in 11 methanol) for 20 min. Excess dye was washed
out with 59 acetic acid followed by methanol. Stripes were dried on filter paper at room temperature.
The separated zones were evaluated by direct scanning of the filter paper using BECKMAN scanner.

Disc electrophoresis. This method was carried out on polyacrylamide following the standard method
of Davis [g]. Gel tubes, 5 mm diameter and 11 cm length were used. The samples were added in
o.02 ml of 109, (w/v) sucrose. The run was carried out at 5 °C and pH 8.3. Bands were developed
using 7% (v/v) acetic acid containing 19, amidoblack for 1 h and then kept for 48 h in 79 acetic acid
solution.

Microbiological evaluation

This evaluation included the determination of viable count of total bacteria, yeast, coliform and
detection of salmonella.

The total count of bacteria and yeast was determined following the technique recommended by
ScHARF [10]. Total plate count agar medium was used for bacterial count and malt agar medium for
yeast count. Coliform bacteria were determined using McCoNKEY’s broth medium (11]. The most
probable number (M.P.N.) of coliform organisms was calculated using specific tables [12]. The detec-
tion of salmonella was carried out using the method recommended by AFDOUS [13].

Results and discussion

Table 1 represents the chemical analysis of the prepared spray dried egg white
samples in comparison with the imported one. Although the moisture, protein and
ether extract percentages were in the same range in all samples, yet, the moisture
content of samples, in which yeast was used, was slightly lower than the rest. The
slightly higher percentages of protein and fat in prepared samples in comparison with
the imported one might be due to differences in chemical composition of eggs.

The insoluble matter percentage in dried egg white is of considerable importance to
consumers. It is clear from Table 1 that the imported egg white had a better property,
concerning solubility, followed by the sample in which sugar was removed by yeast
fermentation. Samples in which Sir. lactis was used gave the highest percentage of
insoluble matter (4.249%), which indicates that the method used, in this case, for glu-
cose depletion had some effect on the solubility of the end product.

Egg white in which glucose was removed by Aer. aerogenes was also dehydrated by
pan-drying. Solubility of the dried product, in this case, was found to be 98.79%,
compared with 98.9%, obtained by using spray-drying method.

52*
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Table 1
Chemical composttmn of prepared spray dried egg white in comparison with the imported sample
Laboratory spray dried egg white
Glucose removed
Content I“‘P"rt‘?d | Glucose by bacterial fer-
o spray dried Without Glucose removed by mentation
(%] egg white glucose removed by yeast — -
removal enzyme fermen- . Using
tation Using aer. aevo-
str. lactis
genes
Moisture 7-45 8.04 742 6.43 - 7.95 7.85
Protein 88.50 8g.01 90.50 90.04 89.56 8g.70
Glucose 0.00 3.50 0.00 .00 traces 0.00
Ether extract 0.16 0.22 .21 0.20 0.22 0.20
Insoluble matter 0.21 0.74 2.99 0.33 4.24 1.10

“Table 2 shows the microbial flora of the prepared spray dried samples and the im-
ported dried egg white. It is clear that the lowest total microbial count was obtained
in the imported spray dried egg white. The total bacterial count in dried egg white
depends on the type and number of bacteria present just before dehydration, as well
as on the way of handling egg white after dehydration. The type and number of bac-
teria in liquid egg white before dehydration depends,in turn, on the method employed
for glucose removal and the time required for glucose depletion in egg white. These
facts might explain why samples dehydrated without removing glucose were the
lowest in total bacterial count.

DarwisH et al. [6] reported the bacterial counts in egg white, before and after
glucose was removed by different methods. It was clear from the reported data that
the highest count was found in egg white desugarized by Aer. aerogenes. This might be
the reason for the high bacterial content of dried egg white in which glucose was remov-
ed by Aer. aerogenes.

The total bacterial counts decreased in general after dehydration. It is evident from
Table 2 that the flora in the imported sample consisted mainly of sporeformers. Mean-

Tablez
Microbial count per gram of spray dried egg white
Prepared spray dried egg white
Imported Glucose removed by
Mlcr‘o;n spray dried Without' Glucose . ;ih;c?;’i, bacterial fermentation
i egg white glucose removed by PRRVE S Usin
yeast fer- ) sing
removal enzyme . Using .
mentation sty lactis aey. acro
: genes
Total count 2.0 X 10° 4.0 X 10% f4.o X 10% | 14.0 X 10% | 13.0 X 10® | 45.0 X 10®
Sporeformers | 2.0 X 10? 8.0 X 10 5.0 X 10% 2.0 X 10* 3.0 X 10% —
Coliform [} 4.9 X 10 4.9 X 10 1.1 X I0 I.I X 10 | 3.3 %X IO
Yeast . - —_ 59.0 X 10 —_— -
Salmonella Negative Negative Negative Negative Negative N egative
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whilé, sporeformers in the prepared samples were only from 14.3 to 35.79%, of the total
bacterial population. Coliforms ranged from 11 to 49 org./g in the prepared samples
and zero in the imported one. Yeast count was 59.0 X 10 org./g in the dried sample
desugarized by yeast fermentation. Salmonella was absent in all tested samples.
GORMAN [14] reported that salmonella should be negative in dried egg white to follow
the specifications and standards of F.D.C. regulations.

Disc electrophoresis was carried out on liquid egg white before and after glucose
removal by enzyme, yeast and bacteria. ¢ distinctive bands were obtained in all
samplesindicating the presence of similar protein fractions in all samples. These bands
were identified according to FEENY et al. [15] as ovalbumin (3 fractions), conalbumin
(2 fractions) and globulin (4 bands). Ovomucoid was not stained. It should be mention-
ed that removal of glucose by yeast caused a decrease in two fractions (decrease in
color intensity of bands), one of which was ovalbumin and the other globulin. This
might be due to the proteolytic enzymes found in yeast.

Fig. 1, 2, 3 and 4 show the electrophoretic pattern of liquid egg white using paper
electrophoresis. This technique did not succeed in separating the different fractions,

b §

Fig. 1. Paper electrophoretic pattern for liquid  Tig, 2. Paper electrophoretic pattern for liquid

egg-white without glucose removal egg-white desugared using bacterial fermen-
I — Conalbumin, II — Ovalbumin .ta.tion
! I 7
y

—_—
Fig. 3. Paper electrophoretic pattern for liquid  Fig. 4. Paper electrophoretic pattern for liquid
egg-white desugared by yeast fermentation egg-white desugared by enzyme treatment
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that were obtained by disc electrophoresis. The main proteins found were ovalbumin
and conalbumin, although it was hard to separate the different fractions in each one.
Small peaks located between these two highest peaks represent the different fractions
of globulin.

When disc electrophoresis was carried out on dehydrated egg white, the same kinds
of protein fractions were obtained in all spray dried samples, with and without glucose
removal, pan dried ones and the imported one. They were 5 fractions, and there was
no clear difference between different samples.

These facts lead us to the conclusion that both pan drying and spray drying methods
had nearly the same effect on protein pattern of egg white and that there was no
difference, in this respect, between the prepared samples and the imported one.

Zusammenfassung

N. M. DarwisH, S. K. SHEHAB und M. A, SApEK: Chemische und mikrobioclogische Bewertung von in
Agypten nach verschiedenen Verfahren hergestelltem Trockeneiwei

Eiklar wurde ohne und unter Entfernung von Glucose mittels Bakterien, Hefen oder Enzymen
getrocknet (Pfannentrocknung, Sprithtrocknung).

Wassergehalt, Proteingehalt und Atherextrakt der sprihgetrockneten Proben entsprachen etwa
den Werten einer als Standard verwendeten Probe (Schweiz); am niedrigsten lag der Wassergehalt in
mit Hefe entzuckerten Proben.

Die Standardprobe hatte die beste Loslichkeit (99,79%). es folgte die mittels Hefe entzuckerte
Probe (90,679%,). Mit Streptococcus lactis behandelte Proben hatten den héchsten Gehalt an Unlés-
lichem (4,24 %). Pfannen- und spriihgetrocknete Proben unterschieden sich nicht in der Loslichkeit. i

Die Gesamtkeimzahl nahm beim Trocknen ab; sie betrug maximal 4,0 10/g der getrockneten
Proben (Null im Standard). Keine Probe enthielt Salmonellen.

Enzymbehandlung und kontrollierte Vergdrung mittels Bakterien fithrte zu keinen Verédnderungen
der Proteinfraktionen des fliissigen Eiweiles. Bei Hefeanwendung war bei einigen Proteinfraktionen
im Vergleich zur nicht entzuckerten Probe eine Abnahme festzustellen. Beim TrockeneiweiBl zeigten
die Proteine keine von der Technik der Glucoseentfernung oder der Trocknung abhéngige Verdnde-
rungen; es gab auch keine Unterschiede zur Vergleichsprobe; jede Probe enthielt 5 Fraktionen.

Peswome

H.M. Japsuu, C. K. Illexa6 u M. A, Cagex: XumMuyeckad ¥ MUKpOGHOIOrHYeCcKasa
oLeHKa IoJayyeHHoro B Erunrte pasinuyseiMu crnoco6amu cyxoro Gesaxa

AugHelit 6enok ¢ ynanenueM Hid 6e3 yoadieHHsA IVIIOKO3Bl CYLWIMJICA € MOMOLIbI0 Oak-
Tepuil, Tponell I 3H3UMOB (CYIUICHHME B YalllaX MJIH PACTBIIHTENbHON CYIIKOit).

Conmep:xauue BOAbI, cofepkaHue feaxa U dQuMPHBIA U 3PUPHBIR IKCTPAKT CYLUEHHBIX
pacl‘[hlJ‘[HTe.]‘leOﬁ CYLL[HOﬁ npoﬁ IIpUMEPHO COOTBETCTBOBAJH B3ATOU B KAYeCcTBe CTAH-
napra npobe (IlIsefinapus); camMoe HU3KOe colep:KaHue BOABI HaOGII0AaN0Ch B npobax,
ofeccaxapeHHBIX JPOHHAMU.

Haitnyuymaa pacropumocts (99,799%,) nHabmonanace B crannapmon npobe, aaTem
ciegoBanu obeccaxapeHHble Ipoxckamu npodel (99,67%). HaiiGosblnee comepraHme
HepacTBOpUMBIX BewectB (4,24 %) oGHapys:kuBanioce B 06paGoTAHHBIX Streptococcus lactis
B npobax. Cyurennsie B yamax W PAacHBITUTENLHOM CYUIKO npo6el He OTIMYANACD TTO
pacrBopumocTi. OGinee Yyncqao obceMeHEHUA CHUAKAETCA € CYIIKOit; 0HO COOTBETCTBOBAIIO
MaxcuMaabHo 4,9 - 10/r cyxoit npo6sr (Hoab B ctaHnapTe). Hu B onHoli npoGe He o6HAa-
PYKeHbl callbMOHEeJJIbL.

O0paGoTHa 9H3UMAMYU U KOHTPOJIMPOBAHHOE cOpamHBaHUe ¢ MOMOWBI0 GakTepuit He
BBIBBIBAET M3MeHeHui OeJKOBHIX ¢parnuit pactBopuMoro Genra. [Tpn o6paboTKe MpOK-
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KaMK B HEKOTOPBIX GelKOBBIX ¢parUHAX o6HaApY:HUBANIOCE Ge/iKe CHIMeHUe 110-cpaBHe-
HHI0 ¢ He o0eccaxapeHHbIMH mnpoGamu. B cyxom Geiake He HalJOIanM HHKaKHX
H3MeHeHMW, 3aBUCALIMX OT TEXHOJOTHUH YJalleHUA III0KO3BI HIH CYLUEHHs; HET U pas-
JAYKit 110 OTHOLIEHHI0 CTAHNAPTHOM npobbl; B KamIoi npode umeaucs 5 gparuuii.
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Agricultural Research Centre, Department of Animal Husbandry, Tikkurila, Finland

The Relation between Ketone Bodies, Glucose and Minerals
Contents in Bovine Blood under Various Physiological Conditions

R. RasHip!

The interre]ationship between the concentration of ketone bodies, glucose, minerals (Na, K, Ca,
Mg, P, Cl) in serum and in TCA soluble whole blood under different physiological conditions in
110 cows was investigated.

There was a certain relationship (partly high significant) between the mineral content, ketone
bodies and glucose levels in blood. However, there is no clear explanation for the qualification
of blood minerals as an indicator of the content of ketone bodies and glucose in serum and whole
bloed. The age of animals and the seasons had no influence on the concentration of ketone
bodies in serum and whole blood. Significant positive relationship was found between the time
of lactation, pregnancy and serum glucose and negative relation with ketone bodies. There was
no correlation between milk production and ketone bodies. The hours after feeding were posi-
tively correlated with ketone bodies.

Introduction

Ketosis, a wellknown disorder of metabolic disturbances, characterized by increased production of
ketone bodies and decreased blood glucose content, is especially noticed in cows with high milk
production. In USA yearly about 4% of the cows are ketotics mainly during a period from 1o days
to 8 weeks post-partum (Suaw, 1956) with concomitant deficiency in glucose. The daily requirement
of high productive cows is about 2 kg glucose. The mobilization of fat depots as a consequence of
relatively low fodder consumption after pregnancy in relation to milk production affects the
increase in ketone bodies (PATTERsON, 1966).

Beyond the critical period of post-partum, many various factors causing ketosis must be concidered.
The role of minerals in ketosis is not well established. Deficiency of some trace elements such as
Cobalt causes diminution of vitamin B,,-formation which is important for the conversion of propio-
nate to succinate to glucose and could be a factor for the formation of ketosis. CorsE et al. (1970) have
shown that vitamin By, has a preventive eifect on ketosis. Hypomagnesaemia has been reported to be
associated with ketosis (BREIREM, 1949). Little is known in the literature about the relation between
minerals and ketone bodies content in bovine blood. This work deals with investigations on thé rela-
tionships between the levels of ketone bodies, glucose and major mineral content in blood of dairy
cows and the variations associated with different physiological states.

Material and Methods

Blood samples were obtained during one year by jugular vein puncture from r1o dairy cows in
different physiological conditions reared not uniformly in eight farms around Helsinki. The animals
were mainly Ayrshifes, although a few cows of Finnish native breed were included. To avoid haemo-
lysis and hydrolysis of organic phosphate samples were centrifuged as soon as possible and sera were

1 Unive.rsity of Baghdad, College of Sciences, Department of Chemistry, Adamiya, IRAQ



