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Afdeling Eiwitchemie 1983-10-12

RAPPORT 83.75 Pr.nr. 505.7010

Projekt: Ontwikkeling methoden voor het aantonen en bepalen van vlees-
vreemde elwitten

Onderwerp: Quantitative methods for differentiation of vegetable and

animal proteins in foods II.

Voorgaand verslag: 82.43.

Doel:

Op verzoek van de nederlandse delegatie van het Codex Committee on
vegetable proteins (CXVP) 1is een tweede "working paper" over de dif-
ferentiatie van plantaardige en dierlijke elwitten in voedingsmiddelen

samengesteld.

Samenvatting:

Deze "working paper" is een vervolg op de eerste van november 1981
over hetzelfde onderwerp (RIKILT-verslag 82.43). Ze beschrijft welke
vooruitgang het kwantitatieve onderzoek van eiwitten van plantaardige

en dierlijke oorsprong gedurende de afgelopen twee jaar heeft gemaakt.

Conclusie:

In de afgelopen twee jaar is niet veel vooruitgang geboekt met dit
onderwerp.

Men 1is bezig geweest om enerzijds oude methodieken te optimaliseren,
zoals toepassing van de ELISA-techniek en kwantificering via secun-
daire parameters (fytaat—fosfor en suikers voor plantaardige
componenten), anderzijds nleuwe doch kostbare methoden te ontwikkelen
waarvan de algemene bruikbaarheid in de praktijk nog moet worden bewe-

Zen.

Verantwoordelijk: H.L. Elenbaas é%y

Samenstellers : WoJ. Olsman, H.L. Elenbaas en W. de Groot

Projektleider : H.L. Elenbaas
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WORKING PAPER FOR CODEX COMMITTEE ON VEGETABLE PROTEINS (CXVP) ON:

QUANTITATIVE METHODS FOR DIFFERENTIATION OF VEGETABLE AND ANIMAL
PROTEINS IN FOODS. II

prepared by W.J. Olsman*, H.L. Elenbaas** and W. de Groot*#*%*
INTRODUCTION

The food technologist is increasingly active in optimizing the func-
tional properties of more or less traditional food products within the
constraints set by the market situation. It is in the interest of the
different branches of agricultural production and the assoclated
industry, as well as the consumer that sound analftical methods become
available to establish the "composition" of the final product. That
is, to enable public analyﬁts to determine to which extent it is
derived from the basic produce of agriculture, e.g. meat, milk, egg,
wheat, soya, potatoe etc.

The protein fraction of a product bears a clue for such a differen-
tiation.

This paper is a follow-up to the first working paper of November 1981
on this subject. It describes the progress, made in the last two

years.

* Service Laboratory and Consultancy Bureau, Drs. W.J. Olsman
(Serlabo), P.O. Box 649, 3700 AP ZEIST (The Netherlands)

*% State Institute for Quality Control of Agricultural Products
(RIKILT), Bornsesteeg 45, 6708 PD Wageningen (The Netherlands)

*%% Unimills B.V., Lindtsedijk 8, 3336 LE ZWIJNDRECHT (The Netherlands)
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DIFFERENTIATION TECHNTAUES -FOR-}""*" PRODUGTS ~“ixlein 2077 .n.
oag T WYY MR L HENR x_:..l._.
The ISO-working group  for the 'detection.and determination of non-
meatprotein in meat products (ISO/TC 34/SC 6/WG.7) mei-in September
1982. A rep;rt of that mqgging.isfgttnghed,gngh$sﬁpapep.!‘; R
Y mEem Eaiy.

1. Soya proteins T g andaridng (2)

Quite recently, some initiatives have been-taken in Europe to carry
out ring tests of fome.promising methods. The number.of, nositive
responses from the invited.participants substantiates-that, despite
budgetary restrigtiqns,:tbetqjig an -increasing .awarenese 2f the.
value of such test-programnes..A.final evaluation, of. methods ‘nan
only be made on the basis of the.results . cf-collaberative siudi >,
In a key article published in 1981, Hitchcocﬁ_ggégl;(llgintnoduﬁed
the Enzyme-Linked Immunosorbent Assay (Ellsa) for the determination
of soya protein in food, bpeciijcale meat:products Resu1§s from.
the first cooperative trials in some. laboratq:ies warronted further
testing in a collaborative rtundy, organized by:the. UK. linistry of
Agricnlture, Fisheries, and . Food..The same:was gggeﬁénhgu3§gopean,_
level by_EuveP?o. In addition; an g}ecgggpboyet§g.gqghniqgg¥was
ringtested with the same. p:stewrised neat égodungsgmploq, The
latter method, published in 1982 by Avmstrong et al (2), contained
a new element: the use of an internel-standard proteifn. The.firgr
impresston from the recently collpited results, fs, the | o berter
quantitative results are obtaincd with the.@lisa;@pprquﬁ,jThg:,wi
final results will br. publishe. in. due COMTSES, 4 ar adt v ° tmotyoic
Griffiths et al (3.) reviewed thiee modern. techniques(an ﬂnrnr“ ‘
mining soya proteins in meat pr¢.ucts. q}cggscgn;qg}1554g¢otogy§.-
the peptide and the Eliea approach. The latter appegrneil, fo bqughe;
cheepest wethod, both in man hours per determinaiion and 7 ripment
costs. The peptide approach produced the wost accurate results, bﬁt
was highest in investment costs. The authors consi@er it norgssary

for the time b-ing to rely on more than one.approach1 A qvic’ e
microscpgicgl examinatipnnfo:TQg;e;p}nipg:gpighuggnd beﬁoyadpror‘
duct 1is present, seems aﬁ}ogigg;dprchqprg to.start, the examination

of the sample.
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Simple indirect chemical meth6de, %hdgh' not very specific, may be
useful for screening purposes. The phytic acid approach beiongs to
this categorys:Using :€Hie tv€ehAfqué;-aDutéh working group recently.
obtéﬁﬁéd*éécdﬁréginérrégufté3§f§ef'mBEe rigidly standardising the
analytical préesdiré;ds prépdséd by the Unilever Research
Laboratory at Vlaardingen (NL). (4)

Morrissey et al (5) published a method based on thé relatively high
‘¢ontent 6f ‘galactoseand"arabfnose?Ln ‘the pBlysaccharide fraction
ofﬁsoyéﬂﬁioauct§qﬂﬂﬁeﬁfin'iEBﬂatés,"EﬁéjiéveI:i% a hundred times
highéy thati- ik méat . "Thé “hondsaccharides 'are reléased by hydrolysis
and 'detdPusRedeénzimatidIIy wieh galaslbie defydrogenase and NADY.
A veak?pidesof ‘a¥P ifdirect ‘methods #3“Fhe variability of the
r@2at¥di bétweéadthe tontentd ¥ thé nen-protein tracer compound

atd¢HéT8bya propefs Hoomririd ARt i wd iy

shleal mesab ady 19l (selif) esazd cusisaosn | 4

CEGten ahf?siher vegatable Profesaitioee ¢ 2 »

“PHé ‘second MG 6~ 1hPor Ldrt *PLant YpRotéifis-for Application in meat
‘productd ‘As heatiglufed? 1672y well ‘e possible that’ the progress
madé nowWkidays In-Ehe 266dyT6F wheat prétefhs, wild2yield methods?
for diffEréHt2itidh 6¥°5108éd"in meat profiucts in thé near Futures
No data af®'d¥a?1aB18CoRk mEPHoddRoEy?£of obhibt Vegetable proteins.

sy a8 8V In d4 gaoxiuersk @ SV mF af. L. .
MéaE_Erdggsngia1oxq hisbasia-lan-az - 2z . 2w . 2% 0

i’ the Wgni5oF edhsiderdtiond’ alvatiound Rount¥ies to' set minimum
levels to” 2iBTHGEc e ndat Lont it "B deat pFodubts, the recent
progress in the methoddldy 3¢ deteRitining priteinfbound” -
3-nathylfiisvddtae’ addan’ 17da $o2 7 this” purposé should be mémorised
(6)151F°2his ‘appRohih would ePintBii1y’develop into a routine 7'
méthod? thePad8a7 £8r protesd i1 efedontiatidh-nay’ bedome less®of 'h?
pf%hié%ﬁ" bz  wasteakiradab g Mpaad W & IR 10 Wk

e rian@® | SEREHOR TEOmM 8 S ¥ ANBS qB 9 A

-

New pOBBiblitiég%qgon 3T0ALu3 i
A puldivatiate andiyEis 6 the amitid acid-‘compositi¥h 6% an
extended medt product simpie hiL* békn mentiontd as 4 promising -
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-

‘method 16”ddtérmine’ its prét2if Tonpbsition (7)%
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ISOTE  34/5C 6 r 243 1

dltul 0_8-;,_1 1_09 toial pages
* Loy Creg t‘:'f:"b,'ﬂ'}. + supersedes document
n 3 ‘{ "r\_)) e O EXN = oF
' Secretariat: Nedarland;. Normalisatie-instituut (NNI) - 180/TC '
i . Kalfjeslaan 2  P.Q. box 5059 _ Title: 34/8C GfH'G T
J 2600 GB Dett - ’ ER—-
1 Netherlnnds ) Meat and meat prod:uct s -
" telephone: +3116611061 ~ Determination of non meat proteins
- telex: " 3144 nni nl
felegrams: Normalizatie Delft '
' Secretariat: NNI (Netheriands)

The second meeting of the ISO Working Group for the detection and
determination of non-meat proteins in meat produncts /IS0 TC 24/ -

SC 6 WG 7/ was held on 24th September in Balatonfiired /Hungary/.

The meeting approved the second report / 34/SC 6/ N 223/ and the third
repert / 34/8C /WG 7/ N 01 /

A; Recent collaborativae studies.

1, The Retherlands. The following studies are in progress :

1./ Casein : Laurell /rocket/ électrophoresis‘/ 8 laboratories, 3 tests
of 15 samples each; range of casein content 0.5 - 2.5 % /. First results
are encouraging. _ !

1,2 Soya Protein: phylate via its phosphorus content '/ 1l laboratorie:
5 samples; range of soya protsin content / 2.5-=+ 4,5 %&/. :
Unsatisfactory results were obtained, Another collaborative test is
planned, based on an improved procedure,

1.3 Soya Protein : detection byVSDS-PAGE /10 laboratories/. To be
ifvestigated as a quantitative densitometric / puyins/ procedure.

1.4 Soya Protein: detection of sbya meals by microscopy.

2.0, Since 1980, considerable progress has been made : three methods
bave been published: a./ Quantitative §DS- PAGE/ Armstrong et al., J. Fd.
Technol. 1982. 17, 327=337/.

* /v/ ELISA /Eitchcock et., al, J. Sci, Fd. Agrlc. 1981. 32 157-165/

/c/ Mettis as an index for muscle protein / Jones et. al,, J. Sci. Fd,
Agriec 1982, 33, 677-685/.

3 There is no confidence in indirect and electrophoretic methods .



ool UV & 01

The quantitative histo‘ogﬂral mc hod S Flint <3 Mesch, Analyst

1978, 103,252 /has been rzngatSRted by pudil. analy=iss. .

the results are noi yut avi.'? T latbutepre not ﬁatisfactory. One
public analysts’ laborator; ki -comparnd mhxeezgethods /histology,

. peptide and ELISA/; the last two were promising sad BELISA was’
recommended for its cost/convenieace / Griffiths ét. al. J,
Assoc. Publ. Analysts. 198l. 19 113-119/: A Government Ring test of
ELISA is planned using samples based on U.K, products; the results
are: expected in mid 1983, At the same time Exvepro are planning
to test the ELISA and SDS-PAGE to be organised by Dr,%.J., Olsman
/ convenor of WG 7/. The ELISA protccol bas baen dvs'l up in ISO
format and will be made generally available,

"3 France. Histology is used exclusively. France has been already
approached by Euwepro and is willing to test ELISA but not.SDS—-PA.GE

4 U.S.A major research programme is planned by the USDA, but no
results are yet available, Detalls of some relevant AOAC methods
are attached.

5. Czechoslovakia. Soya is not used; wheat flour and caseinate is
used but no techniques are available.

6. Hungary. Soya and caseinate are used bhut seldom detected,
/ﬁsing an elmctrophoretic srethod. /

B. New Hethodologl.

l, France . A histological method is available for the quantitative
detection of insoluble vegetiable protein. Sttempts to quantify this
technique using an image analyrer with skilled operauo;s have been
sgccessful but prohibilitivaly expensive., -

. Lzechoslovakia. A spectrrophotometric determination of creat;niﬁé—
cfealine was beiyg de-eloped as an indox for msat.

—

3._U.K. Creatipne suffers tfrom drip loss and decomposition on. heatlng
in some products, and is a measure of meat extracits, while methyl-
histidine is a measure of lasn meat _protein, however, methy) histidine is
not appropriate to examine srall quantities of non-meat proteins dne
to its inherent variability.

4, France Products with low meat levels could be analysad for meat
via methylhistidine aand hydr oxyprol!"e allowing the non-meat protein
1o be calculated by diffsrence with sufficient accuraey.

5.U.X, Other methods which are not promi.ing include HPIC for
peptides,comparison of amino #cid profiles, enzymic estimation of
galactose/arabinose, fluorescent markers.

Information was “abled that Puvepro planned to organise a demonstrati
meeting of the ELISA techniqgue al a convenient vemue /tentatively
schednled for December 8 th 1982 .t Schiphol/. Anyone willing to cons
contributing to the By epro ring test is welcome to contact Euvepro.
Rue de 1’Orume, Bruxzelles, Belgium /.



C. Recommendati oﬁ_s

esults of the forthcoming Euvepro ring test
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