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A new method for d etectin g  nnunonia In the Kjoldahl*s protoin a n a ly s is .
P.KULCSAr, L.GAsfAr and M.CSOHT
Centre o f Pood Control end Analysis o f the M inistry o f Agriculture end Pood 
Indue t ry , Buda po s t , ftunga ry .
Protein oontent o f  meet end meet products 1» generally  determined by the 
K jeldah l's m ethod.lt i s  a fundamental part o f the method the rapid deter­
mination o f nitrogen in  ammonia or ig in a tin g  from the d ig estio n .
A new method and instrument are suggested here which provide a more rapid 
and se n s it iv e  d etection  o f ammonia.
This method based on pH measurement i s  su itab le  fo r  s e r ia l  determ inations, 
and the instrument with a l i t t l e  m odification  for  autom atization.

a

Heues Verfahren zur Bestimmung des Ammoniaks ln  der E lw elsaanaljtlk  
nach K jeldahl.
F.KULCSÄR, L.OÄSPÄR und M.CSOHT
Zentrale für Lebensm ittelkontrolle und Analytik des Ministeriums ftlr 
Landwirtschaft und Lebensm ittelindrustie.Budapest,Ungarn.
Der E iw eissgehalt des F le isch es und der Fleinchprodukten wird auoh heuzutage 
durch Kjeldahl-Methodo bestimmt.Der Hauptpunkt der Analyse nach Kjeldahl i s t  
d ie Schnollbestimmung dos beim Aufschluss entstehenden Ammoniaks.
Die V erfasser proponieren e in  von den k lassiehen  Methoden abweioheindes Bes- 
timmungsverfahran und e in  Gerat,wodurch der Ammoniakgehalt w esentlich  schnel­
le r  und em pfindlicher gemessen wird.
Das auf pH-Messung gegründete Bestimmungsverfahren i s t  anwendbar zur Serien- 
mesoung beim hohen Probonzahl und durch Modifizierung des dargelegten GerUtes 
zur Automatisierung.

E d e l l i n e n  s i v u  t y h j ä
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Una méthode nouvelle pour la perception de l’nwmoninque dnr.g 
1*analyse K.loldahl do la protéine.

F.KULCSÁH, I..OÁSPÁR et M.C30ÏIT
Laborstorie Contraía pour lo Contrôle fle la Qualité d*Alimentaire, 
Ministère de l’Agriculture,Budapest,Hongrie.

Le dosogo de la teneur de la protéine vient réalisé en général par 
1a méthode Kjeldahl.Un point fondamental de l'analyse Kjeldehl eat 
le dosage rapide de l’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 1a teneur do 
l ’ammoniaque plus rapidement et plus sensiblement.
Cette méthode basée sur la mesure de pH est propre au mesurage à
série et é l’automatisation par la modification de l’instrument écrit sur
cette notioe.

HOBtjfl MBTOJ H3MepeHgfl BMMHHKa B (feJIKOBOM aHajiH3e

$.Kyjnap,JI.ramnap h  M.^íoht

IleHTp no KoHTpojm h  XHM.HCcjie&OBaHHD nponyKTOB Ifem.npoM.npH Mh h .
Ikm.IIpoM.E CeuBCR.Xos. BHP.

OnpeneneHite dejiKOB b  Mace h  MHconpoayKTax aarae Bcero npoacxonBT c noMomuj u e i o p f i  
KBejwajw.
B 9t o m  Meïose BaxHUM TpeóOBaHHH HBJIH6TCH ciucTpo onpenejiHTB aMMHaK, KOTopuS oôpaayôTcR 
npa paapymeHEH b  b e s o  h o h o b  e m m o h h h .

B OTmraie o t  MOTOja Kieaaajw h b t o p  npejuiaraeT h o b hA onocotí h  npnôop c noMOtuwo k o t oP01̂  
H3MepeHH6 aMMHana m o k o t  ó h t b  sHaaHTejiBHo dojiee OacTpm h  aycTBHTejiBHHM.

MeTOS.OCHOBBHHHft H8 H3MepeHHH "Pjj" .npErOjeH jyw aH8HH3a MHOrOHHCJieHHHX npoô.H npa 
HOKOTOPOM H3MeHeHHeM npHtíopa M0I6T HCn0JI30BaTB0H JUM aBT0M8TH3Hp0BaHHH.
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Ho-,’ mother! fur detecting ammonia in the i;.jol.lnhl 1 ■/ protein nnalye;! s.

i'.k u l g gAh , gAsfAhhe., M.Coonr.

Centro of Food Control nnd Analysis of tlio Minin try of Agriculture nnd Fool tnqn.a tr.
Bi id ape o t , 1 Ii uignry.

The protein determination vrith K.ieldnhl method bon been and to all probability rema­
ins n fundamental procedure for meat nnd meat products quoli.fi cation.
The Danielch researcher K.ieldnhl worked out a method for determining organic nitrogen 
in 1883.He studied the protein changes in /Train. Gince the Pi rot publication of K.jel- 
dahl, the methods has undergone many chances and it has been used for exominati on of 
different foods containing protein.
As it’s known in the K.ieldnhl method the sample is heated in sulfuric acid and diges­
ted till the carbon nnd hydrogen are oxidized,nnd the protein nitrogen in reduced and 
transformed into ammonium sulfate.Then concentrated sodium-hydroxide is added t< it 
and the digest hooted to drive off the liberated ammonia into a known volume of a 
standard acid solution.The unreacted acid is determined and the results are transfor­
med by calculation into protein percentage of the original sample.
Several methods are available to determine the ammonium-sulfate in the digest,either 
acidimetry or colorimetry.The colorimetric method is based on the procedure of V m  

Slyke and Ililler.In this method the ammonium ions react with alkaline phenol nnd hy­
pochlorite.On heating the solution an intensive blue color is produced,which is clo­
sely related to that of the indophenol.nocauoe of its high sensitivity and simplicity 
Neasler’s colorimetric method direct"!// applied to K.ieldnhl digests can bo used for • 
determination of nitrogen in foods.However,the conditions for the optimum color re­
action nnd th'B stability arc rigorous »therefore the distillation of ammonia is wi­
dely used in Kjeldnhl analysis.
For the ammonia distillation generally the 3tenm-vapor method is used.The I’arnas- 
Y/agner nnd the Schulek-Vaatagh instruments hove spread in Hungary.In the Pnmno-’.Vag­
ner method / figure 1./ the stream is load from a reservoir into the alkalized digest

while the Schulek-Vaotngh method / figure 2./ wo di­
rect distil the diluted and alkalized digest to dri­
ve off the ammonia.In both methods the. problem is the 
significant dilution of the distillate.
Many electrometrical instrumental methods have been 
worked out for the ammonia determination.Ve can clas­
sify these methods into two parts.In one respect the­
se methods arc booed upon the end point determinati­
on as potentiometric,high frequency and colorimetric 
one,on the other hand the ammonia is determined with 
direct potenciomotric manner.In the later case vie can 
use ionic selective electrodes as ammonium and ammo­
nia selective one.The ammonium selective electrodes 
can be used in the digest,however it is necessary to 
keep the conditions as rigorous as in the Messier’s 
method.’¡’he ammonia selective electrode) can be apply- 
ed in the distillated ammonia,ho ever volatility of 
the ammonia causes errors.
He worked out a new method based on pH measuring in

figure 1.
Karnes- ,'agner instrument

*



5.2 2
! i' i.-itiiIntr«.l ina.ionin.Vho hiw method in o-iicl- on«I exact. 
.¡■I v/orV* :1 bocnno nocniin'mv-- to v.-ori: out « new rti its : —
l.'.ti.'n technic, be eotiuc vc '..-ontod to avoid the rxtoiiuivr 
•ii.jut.lon o" the disti Unto.
Vho acid-base drtomina'tion based upon tho jjjj Measuring 
’’nr, found in tho article by Online nnd HoJ oz/'lovn nnd in 
•another on‘ by Domol on nnd Havas.In those nothodn v/o ¡-ensu­
re tho aci d nnd baae quanta ties in n no acidic or ban.i r 
buff or aoluti on, i n which tho pH changing depends on the 
acid or bnoo coneo.ntrntion linearly.
i ho bmfor 30]ution consists of : - vora"l components.A buf— 
tor rolution in suitable when the non-stive logarithm of 
tho dioootinticn constntt of tlio individual components co- 

figure 3»
figure 2 . it

Schulek-Vastagh instrument P!-:j nci]'lo of a- p f f  5 ciu-busc deter- »
minetion

uld be arranged in lino nnd their pK valu­
es stand near to each other.In thio caoe du­
ring the neutralization process hare isn’t 
a pH jumping,but the change in pH appears 
linearized.V/q show the principle of tho 
function of tho reagent, in the figure#.In j 
this figure it can bo seen,that the pH chan-! 
geo along a lino determined by the indivi-

P H v  I T J  +  0 , 4 9 X

r m  0 , 9 9 4

, . , ....... ...................... i----------------------r - »

dual components.Haturally similar connection 
can be at. nod with tho basical rear on to. 
Consequently the pH values tho Individual e x ­
ponents are important,but the ratios of the 11 
dividual components are similarly important.I* 
is typical for the reagents found in tie tech 
nical literature,that the extension of their 
nearized parts comparatively short,therefore 
their applications nro limited.
In our experiments we prepared such a buff07

l v

m i
figure 4.

pH changing on the base quantity

inti on, in which the pTI changing depending on 
ammonia quantity is linear over 4 pH value, 
buffer consists of four conponets,but wo toot 
it into consideration,that we received the u- 

tillated ammonia in 43 boric-acid,and the boric-acid has also buffer quality, t h e m  ciĉ  
this buffer solution is useful only when we nixed the buffer solution in tho given rn 
with the distilled ammonia received in 4f boric-acid.
The buffbr solution consists of potass:.'u i-di hydrogenephoaphate, ci trio- acid, phosphor 
cid and oxalic-acid.w'o dissolved each rant aria 1 bn distills tod voter in (',1 nownle c ̂  
centration,and mixed them with each t.her in cmml ratio.After ix'r.g wo set its f 1 
4.In the figure 4  wo show the pH chonging depending on the •

be see tlie linearized interval lasts from 1 to 4 pi value and t 
ent is very good.The solve the pistil'inti on problem vo set out t  • 

hod., e found such a solution,in which t'.u vol’’me of the receiver 
during the distillation of the coi:.plette o-’nnt-* tg of b e  ammonia.

oo-
t no

cuantity.Ao i t  cnn.
■ o. t p ! at i o n - c o e f  !'i t l

ct-
ly'.Chulob.-V’apt'

' Lion grows hai’1 
renont tlie dif*t-l
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distillation instrument

•iat:on instm oat jri the figure f. a :it eui bo sec 
wo biutillatc tin' ,'Girin uith an air flow . ; e 
’ t.’. an e joetor .m. t. wuip.'i’ho for bubbles through 
h self uric ne i u -ashing in order to avoid the eni-
f.ionin pollution .from the air.
On the baa is of the ex peri monte e worked out t'l-o 
following method for the a monin deter...inati on in 
the Kjeldahl nitrogen ennl.yain.
..e digest the moat, and meat products with KJalifetki 
procedure then we pour the digests into n cm'' 
normal flask end fill it up to oi/yi with dist;iil.rv- 
tod water..Ve use this solution in the ummonia dio- 
terminetion.
be pipet.to 20 c m J of aliquot part, from the aoluti- 

tion,in the distilla tion vessel end 25 cr:r of 4s boric- eedd in the receiver.ke close tko 
apparatus drop 20 cm-5 of 592» sodium-hydroxide solution into the distillition veisapi fjrtd' 
beside air flow and intensive boiling wo be-;in the distillation.After 10 jainut.o of dis­
tillation the a, aaonia distils totally.
be pour the distillated material in a 100 cm’ normal flash and fill up till o4*gn w.i'fh. 
diatillated water.From this solution we pipette 0 cm-5 into a beaker,add 1 < m J buffe«r .sio;- 
lution and measure the arum on ia content.
for the pH measuring we use a special instrument made by the Hungarian anwlytioD-l insst- 
rumont society flAB«3IICI3,type:OP-213«This apparatus is named acid-baco inatrrua'ent and it 
is suitable for measuring the acid or base content on the basis of pH,'¡'he in-struiwon't teiis 

--_®Lj3pS©ial scale in potential units,from 0 to 2000.M e  mako a calibration liue drse.1i msWiviU

we get the ammonia content upon tiro read valci« 
In our experiments wo made a calibration l’i'p'O 
in which the 'interval of the »; acon'in c'owti'Wt 
corresponds to tho protein content of the-mu>t 
and meet products,..o present this cwlhhrHt'i.on 
lino in llio figure C.Ao it con he ode 'pro­
tein content can be momured from 0 to iftToot 
4-0*,
■ o carried out experiments for tho raproCíuci— 
bility of tho methods.,,e iiofisured with diiffo— 
rent ammonia content and w o  found that the rep 
roducibilit1 C O

figure S. 
calibration line

+was - 5 potential unit when mr.- 
sured directly,and - 0 .potential unit when me­
asured af ter dinti I lit ion. Thin corresponds to 
about 0,5,1 or 0,0, - of.' protein.

l,e can measure protein  content of ment and moat products with this method puickly and 
6Xacly,‘i'his experiments showed iv. l >t this method c m  be auto, ctissod.';o can automatize 
°ii the operations / -distillation included / or on!.;, the ph mpasuring.'l’hi: latest can be 
solved by using n uample changer.
v,,I'-a-tori?ringr-e ror sd out a now etiiod for n- uonia del ei’j :ination, hi. method is ouic*. 
end exnct tint’s wJv- we reco • iond i l b> l!ie anal.veto ' or' mi ; with ,-jeldnhl method.




