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A new method for detecting ammonia in the Kjeldahl'’s protein analysis.

P.XULCSAR, L.GASPAR end M,CSONT

Centre of Food Control and Analysis of  the Ministry of Agriculture and Food
Industry,Budapest ,Hungary.

Protein content of meat and meat.products is generally determined by the
Kjeldaehl’s method.It is a fundomental part of the method the rapid deter-
mination of nitrogen in ammonia originating from the digesetlon.

A new method and instrument are suggested here which provide & more rapid
and senpitive detection of ammonia.

This method based on pH measurement is suitable for serial determinations,
and the instrument with a little modification for sutomatization.

Neues Verfahren zur Begtimmung, des Ammoniaks in der Eiweigssanaljtik
nach Kjeldahl.

P.KULCSAR, L.GASPAR und M.CSONT
Zentrale fir Lebemsmittelkontrolle und Analytik des Ministeriums filr
| Landwirtschaft und Lebensmittclindrustie.Budapest,Ungarn.

Der Eiﬁeiasgehslt des Fleisches und der Fleischproduvkten wird auch heuzutage

durch Kjeldahl-Methode bestimmt,Der Heuptpunkt der Analyse nach Kjeldahl ist

die Schnellbestimmmng des beim Aufschluss entstchenden Ammoniaks.

Die .Verfasser proponieren ein von den klassichen Methoden abweicheindes Bes-

timmungsverfahren und ein Ceriit,wodurch der Ammoniakgehalt wesentlich schnel-
ler und empfindlicher gemessen wird.

Das auf pH-Messung gegriindete Bestimmungsverfehren ist anwendbar zur Serien~

messung beim hohen Probenzahl und durch lModifizierung des dargelegten Geriites

[ zur Automatisierung.
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Une_méthode nouvelle pour la perception de 1’armoninque dang

1’analyge Kjecldahl de 1a protéine,

F.KULCSAR, L.GASPAR et M,CSONT
Laboratorie Centrale pour le Contrdle Be 1a Qualité d’Alimentaire,
Ministere de 1°’Apriculture.Budapest,Hongrie.

Le dosage de 1la teneur de 1la protéine vient réalisé en général par
la méthode Kjeldahl.Un point fondamental de 1*’analyse Kjeldnhl est
le dosage rapide de 1’ammoniaque dégagée pendant le cours de la
minéralisation, -

les auteurs proposent un’instrument et une méthode différée des
méthodes classiques avec lesquelles on peut doser la teneur de
1’ammoniaque plus rapidement et plus sensiblement.

Cette méthode basée sur la mesure de pH est propre au mesurapge &

\

gérie et 8 1l’automatisation par la modification de 1'inatrument écrit sur

cette notioce,

HoBuft MeTOX M3MepeHMA ammmaxa B GeJxOBOM aHaymse Krpeamans

®.Kymaap,J.Tamap & M,YoHT

lentp no KonTposm # XuM.ECCIENOBAHAD HpONyRToB [hmm,IIpom.mpm MuH,
ITrm, IpoM.u Censck.Xo3, BHP,

Onpenenenne GeJKOB B MACE ¥ MACONPOLYKTAX dalle BCETO IPOHCXOMAT C IOMOMED METONA

Ksesnans,

B sTOM MeTone BamHEM TPeGOBAHMA ABIAETCA OHCTPO ONDENEMTEH SMMAAR,ROTODHMA o6pasyeTcs

OpE paspyleHME B BANE MOHOB aMMOHWA.

B ommrame oT MeToma Kseamaja aBTOp mpemsaraeT HOBHH cmocod M mpmOop ¢ MOMOMED Ko T0pOT?

H3MEDEHAS aMMIAKA MOXET OHTEH SHAYNTENBHO G0Jiee GHCTPHM B YYCTEBHTENEBHHM,

MeTon,0CHOBAHHHR HA M3MEDEHHA "pH",nmeneH IJIA QHAJM38 MHOI'OYMCJEHHHX Npod,d OpH
HEKOTOPOM M3MEHEHHEM OpMGopA MOXET MCHOJ30BATHCA IJIA SBTOMATH3HDOBAHUA,
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The protein determination with ¥ jeldahl mothod has been snd to all probability 1omne
insg a fundamental procedure for meat ond meat producte gualification.

The Danisch regearcher Kjeldnhl worled oul a method for determining orgonic nitroren

in 188%.He studied the protein changes in groineSince the first publicntion of 1 jol-

dahl,the methoda has underpone many chenges and it has been used for examinntion of

different fooda containing proteine

As it?’s known in the Kjeldahl method the sample is heated in sulfuric acid and difece

ted till the carbon and hydrogen are oxidized,and the protein nitrogen is reduced nnd

trancformed into ammonimm gulfate.Then concentrated sodium-hydroxide is added te it
and the digest heated to drive off the liberated ammonia into a knovn volime off n
gtandard acid solution.The unreacted acid is determined and the results are troanofor-
med by .calculation into protein percentage of the original sample.
Several methods are available to determine the ammonium-sulfate in the digest,eithor
acidimetry or colorimetry.The colorimetric method is based on the procedure of Vmn
Slyke and Hiller.In this method the ammonium ions react with all:aline phenol and hy-

| pochlorite.On heating the solution an intensive blue color is produced,vhich ic clo-

' gely related to that of the indophenol.Pecause of its high sensitivity and simplicity
Negsler?s colorimetric method directly applied to Xjeldahl digests ean be used for ¢
determination of nitrogen in foods.However,the conditions for the optimum color re-
action and the gtability are riporous,therefore the distillation of ammonia is wi-~
dely used in Kjeldahl analysis.

For the sammonia distillation generally the steam=-vapor method is used.The Parnas-
Viagner and the Schulek~Vagtagh instrunents have gpread in Hungary.In the Parnas-iag-
ner method / fipure 1./ the stream is lead from a reservoir into the alkalized dipest
while the Schulek-Vastagh method / figure 2./ we di=-
rect distil the diluted and all'nlized dipgest to dri-
ve off the ammonia.In both methods the problem is the
sipnificant dilution of the distillate.
lMany electrometrical instrumental methods have been

worked' out for the ammonia determination./e can clas-
gify these methods into two parts.In one respect the-
se methods are based upon the end point determinoti-
on as potentiometric,high frequency and colorimetric
one,on the other hand the ammonia is determined with
direct potenciomotric manner.In the later case we con

use ionic selective electrodes as ammonium and amino=

nia selective one.,The ammonium celective electrodes
con Le used in the digest,however it is necessary to
vep the conditions as rigorous as in e Neasler?s

rethod.The ammonia selective elcetrods can be ap
firure 1.
rnog=. ammer instrument

od in the distillated ammonia,ho:cver volatility of

* h chusegs errors. ' :
: vorled out & new method base n piH mensuring in




w X OO ow

n NiNa ! ¢ L
S} 1} 1 I 1 } -
t tocin y ! f nt 1
I ¢ ! ) nto .
1C1 =D ( Leviuanntion | n i b
ne nd in 1 rtiale | ¢ I Lo
not it om an r R A f
re | id andd o ouant ¢ 5 tehy
W er polution,in tieh 4 [ eYing L4 5 .
1d nac concentration 1 P,
The bBiuffer solution conointa « vernl o nento.A 1 .
y tion auital hen tlie ney ive Lormrithn
th tiaticn congtatit of Lhe indivi | 0 { i
fimire 5.
fj_‘rvnp(- 2% % 5 .
Schulek=Vastagh instrument '“ o /, ,”‘“ PH
L 84 -l ) £ I - F G
minavion
uld be arronged in line and their pk valu-
es stand near to each other.In this cangse du=-
ring the neutralization process here ign?t
a pH jumping,but the change in pH appears
linearized.\le show the principle of the
function of the reagent in the figure8.In |

ch

this figure it can be seen,that the pll

ron
e

along a line determined by the indivi

yu 3'73 * O,ng
re0 998

/L D S

m kv, OH

5

fipure 4.
pH changing on the base quantity

tillated ammonia in 4% boric-acid.a: the

this buffer nolution is useful onl en
with the distilled ammonia received 4
The buffer golution con 3 of ta

cid and oxmlic-acid.lie dingolve cac a1l
centration,and mixed them with eac el
4.,In the firure ‘x'o ov the (

be see the linearized interval 1ngst

ent i very ydeThe solve the {
hod...e found such soluti yin

an-

dual componento.llaturall imilor connecti
can be tnod with the beagical rearents.
Conasequently the pil vnlues the in ! L coms

1 o 1 i

ponenta arec importont,but the retioo

dividual components ave sinilarly importen

io typical for the roarents Lomnd in the 1

] : . 14
nical. literature,that the extension theil
nearired parta comparative ] ""HI‘?ﬂ,T"‘ anefoTe
their apnlicationa are limited,
n our experirents we prepered such a buffed

. . . § 1 . 7 g s ON
Intion,in which the p'l changing dependinf u
The
f a quantit linear over 4 pll valnee
buller consiasts of four componets,but vie 4
: o
’ . s . ¥ , +1ho
it into consideration,ths 8 1% ived s
boric=aci ng ploso bn or quality,t re -
¢ ivxed e bulfex tion in the ivei -
ric=ncil .
4 . < anho i
- one¢ Gt ’ Lrlo-t¢ ,’:1“": od 4
y . . 5§
R IB | t1 1 ted nte 1n ,l noT Le
R  oet its
4 m
iy ( t)e £ s
v P
1 + I | -
t
the 1 e r
L 4 T
‘ . £ th :




; tillate 1 Wil o Lh ¢ o | ¢
air
—_—— : ) 1
— nn e e ) ‘ Tre ¢ Li1r | o 1 UIR
£ ! M.« ¥, 1N b Gl Uit =
nonia polluticn rom the air,
n ‘the bagi ol e experiments e viorked owt 1
‘ following .ethiod for the i nin deter Lion in
tiv Jeldehld. nitroren sanaly 65

e digest Lhe meat and rmeat products witie 1 jelibidd

procedure then we pour the digeonts into o 4w

Pirure 5 noral Llask and

x g y tod water.. e use
‘ déntillation instrument : 2
termination.,

’ we pipette 20 em” of aliqust part from the soluti-
tion,in the distillation vessel and 25 cm” of 45 boric-sieid in the recoiverwie olose the

-
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20 em” of

apparatus drop 33% sodium~hydroxide solntion into the distilltion veioool sl
beside air flow and intensive boiling we berin the distillation.After 16 minute of (-
tillation the mwunonia distils totally.

We pour the distillated material in a 100 em” normel {lask and £i11 up ti1d

distillated water,From this solution we pipette 9 em”’ intc a beaker,edd 1 em” bulfew o=
lution and measure the ammonia content.
Por the pH measuring we use a special inotrument made by the npgarimn analyticol imot-

rument society RADBIKIS,type:OP=213,This apparetus io naved scid-bsce instroment eexd it

is puitable for measuring the acid or bsase content on the bacios of pll.The Inotroanendt ke

& apecial scale in potential units,from O to 2000.Ye nwke n calibrotion Yiwme Lrom chpficls
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Yo enn mensure protein content of meat and neat prodaects with this nethod enaelly and

| "h“'\c.l"'.'v‘!»? 1 exporinent: hoved na t thin method crn be aut atizeddie cnn antorwmtize
: 811 the operations / dintillatic n wled / or onl; the noagiaingeshe lntest can be
80lved b wnaing o or le z2hianrer.
S narizingtve vor ed ont n now ethod Cor a nia determination. i method in avie?

anq

exact thnt?as vhe ve roce nen i o Lthe analyste vor' n wabin e






