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-A

A Method fo r  the Determination o f  N i t r i t e  in  Meat Products.

Because o f  the employment o f  var ious food a d d i t iv e s  in  
processing meat products, the mechanism o f  the form ation o f  
cured meat c o lo r  has become extremely in t r i c a t e .  Not only 
to  c l a r i f y  th is  but a ls o  from the standpoint o f  food h yg i

ene, i t  i s  o f  profound importance to  determine the accurate 
amount o f  n i t r i t e  in  meat products.

I t  has r e c e n t ly  been shown in  our labora tory  than in  an 
aqueous model system the accurate amount o f  n i t r i t e  cannot 

be estimated by any o f  the c o lo r im e tr ic  methods usually  
employed f o r  the determ ination  o f  n i t r i t e  in  fo o d s tu f fs  
when n i t r i t e  co ex is ts  w ith  any reducing substances, and 
that th is  i s  due t o  the fa c t  that n i t r i t e  decomposes ra 
p id ly  a t the low pH range required f o r  the form ation o f  
azo dye by d ia z o t i z a t io n  and coupling in  the presence o f  
reducing substances 1 ,2 ) .

Using an Orange I  reagen t as the co lo r -d eve lop in g  reagent, 
th e re fo r e ,  a l o t  o f  s tud ies  have been made and a successful 
method which can estim ate the accurate amount o f  n i t r i t e

w ith va r ious food a d d i t iv e s  in  an aqueous model 
system has been developed 2 ) .

In  the previous work 3 ) ,  i t  has a ls o  been found that when 

co ex is ts  w ith  reducing substances in  an aqueous



model system, the decomposition r a te  o f  n i t r i t e  increases 
w ith  decreasing pH and in creas ing  temperature. Since the 
decomposition o f  n i t r i t e  takes p lace even at the natu ra l pH 
range o f  meat products, s p e c ia l  a t t e n t io n  should be g iven  
to  the cond it ion  o f  ex t ra c t in g  n i t r i t e  from meat products.

S evera l  methods have been proposed f o r  the determ ination  o f  
n i t r i t e  in  meat products 4, 5, 6 ) ,  but in  these methods no 
e labora te  in v es t ig a t io n s  seem to  have been made e i th e r  on 
the cond it ion  o f  ex t ra c t in g  n i t r i t e  from meat products or 
on the in te r fe r en ce  by various food a d d i t iv e s  usually  
employed in  meat processing and reducing substances n a tu ra l ly  
e x is t in g  in meat products.

The purpose o f  the present work i s  to  f in d  out the cond it ion  
under v/hich n i t r i t e  can be ex tracted  complete ly  from meat 
products w ithout decomposition and to  dev ice  a c o lo r im e tr ic  
method by which the accurate amount o f  n i t r i t e  in  meat pro

ducts can be estimated.

Experimental .Vork and Discussion

1. E f f e c t s  o f  pH and heat treatment on the decomposition o f  

n i t r i t e  co ex is t in g  w ith  reducing substances in  an aqueous 
model system-

No p a r t ic u la r  study seems to  have ever been made on the 
appropr ia te  cond it ion  under which n i t r i t e  i s  to  be 
extracted  from meat products. But, as n i t r i t e  decomposes 
a t  the natura l pH range o f  meat products, i . e „ ,  a t  the 

pH range about from 5,5 t o  6 ,5 ,  in  the presence o f  redu
c ing  substances, s p e c ia l  care must be taken to  prevent 
the decomposition o f  n i t r i t e  during the process o f  ex tra 
c t in g .

In  the AQAC method 4 ) ,  which i s  w id e ly  employed f o r  the 
determ ination  8f n i t r i t e  in  meat products, n i t r i t e  i s  ex

t ra c ted  w ith  d i s t i l l e d  water from f i n e l y  comminuted sample 
by heating a t about 80°G on a steam bath f o r  2 hours w ith  

occasiona l shaking. In  th is  case, as n i t r i t e  i s  ex tracted
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from meat products, a t  the pH range about from 5,5 to  
6,5 in  the presence o f  such reducing substances as s u l -  
fh yd ry l  groups o f  muscle p ro te in s ,  o ther n a tu ra l ly  
e x is t in g  substances and the remaining ascorbate or/and 
isoascorbate  added, i t  i s  p o ss ib le  tha t  the decomposi
t io n  o f  n i t r i t e  may take p lace  during the process o f  
e x t ra c t ion .

To confirm th is  and to f in d  out the ex tra c t in g  cond it ion  
under which n i t r i t e  can be extracted  complete ly  from 

' meat products w ith -ou t decomposition, the e f f e c t s  o f  
pH and heat treatment on the decomposition o f  n i t r i t e  
c o ex is t in g  w ith  reducing substances were in ves t iga ted  
to  begin w ith , using an aqueous model system.

(1 )  P repara tion  o f  sample so lu tions

Each sample so lu t io n  was prepared by d is s o lv in g  
0,002 % NalK^, 0,02 % sodium ascorbate and 0,02 % 
cy s te in e  in  each o f  the verona l b u f fe r  so lu tions  
o f  pH 5, 6, 7, 8, 9 and 10, r e s p e c t i v e ly .

In  the experiment w ith  an aqueous model system, 
cy s te in e  was used f o r  observing the e f f e c t  o f  
su l fh yd ry l  groups o f  muscle p ro te in s .

In to  a g la ss  tube w ith  a w e l l - f i t t i n g  g la ss  stopper 
20 ml o f  each sample so lu t ion  was measured and 
heated a t  80 C f o r  60, 90 and 120 minutes r e s p e c t i 
v e ly ,  then the remaining amount o f  n i t r i t e  in  each 

sample so lu t ion 1 a f t e r  heat treatment was determined.

(2 )  Determination o f  n i t r i t e  in  sample so lu tions  
The amounts o f  n i t r i t e  in  sample so lu tion s  were 
determined by a c o lo r im e tr ic  method proposed by the 
authors in  the previous paper 2 ) ,  using Orange I  
reagen t.

As a r e s u l t  o f  experiments w ith  aqueous model system, 
i t  has been found that among the food a d d i t iv e s  

usually  employed in  meat process ing ascorbate ,



isoascorbate  nnd hexametaphosphate, besides cys te in e ,  

i n t e r f e r e  w ith  th is  c o lo r im e tr ic  method.

In  the proposed method, th e re fo r e ,  potassium f e r r i -  
cyanide i s  added f i r s t  to  an aqueous model system 
conta in ing n i t r i t e  and various food a d d i t iv e s  to  
o x id iz e  the reducing substances. Potassium f e r r o -  
cyanide formed by the r e a c t io n  o f  potassium f e r r i c y -  
anide w ith  reducing substances in t e r f e r e s  w ith  th is  
c o lo r im e tr ic  method too , lead a ce ta te ,  consequently, 
i s  added to  p r e c ip i t a t e  i t ,  whereupon hexametaphospha- 
t e  is  a ls o  p r e c ip i ta te d  by lead ace ta te  simultane
ous ly . By f i l t e r i n g  o f f  these p r e c ip i t a t e s ,  the 
f i l t r a t e  becomes abso lu te ly  f r e e  from in t e r f e r in g  
substances, and acco rd in g ly  the accurate amount o f  

n i t r i t e  co ex is t in g  w ith  various food a d d i t iv e s  can 
be estimated by determining the n i t r i t e  in  the f i l 
t r a t e  c o lo r im e t r ic a l l y  fo l lo w in g  the procedure g iv en  

below.

( i )  Orange I  reagen t: warm 360 ml o f  d i s t i l l e d
water and 50 ml o f  g l a c i a l  a c e t ic  ac id  t o  50°C 

and pour in to  a dark g la ss  reagent b o t t l e  
(600 ml) conta in ing 0,25 g o f  powdered s u l fa -  
n i l i c  a c id .  Shake u n t i l  d is s o lv e d ,  then add 
0,2 g o f  -naphthol and d is s o lv e  by shaking. 

Cool the so lu t ion  with running tap water to  
room temperature, and ad just the pH o f  which 
to  4,0 -  0,05 w ith  10 % aqueous ammonia so lu 
t io n .

( i i )  Potassium fe r r ic y a n id e  so lu t io n :  D isso lve  po
tassium fe r r ic y a n id e  in  d i s t i l l e d  water to  

g iv e  a f i n a l  concentration  o f  10 rnM.

( i i i ) Lead a ce ta te  so lu t ion :  To prevent the formation 
o f  white tu rb id i t y  by C02, d is s o lv e  lead ace
t a t e  in  C02 f r e e  d i s t i l l e d  water, ad just the 
pH o f  which w ith  10 % a c e t ic  ac id  s o lu t io n  to
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5,5 , d i lu t e  w ith  C02 f r e e  d i s t i l l e d  water to  
g iv e  a f i n a l  concentrat ion  o f  0 ,1  M, then f i l t e r ,

( i v )  Procedure: Immediately a f t e r  the heat treatment 
at 30°C, c o o l  20 ml o f  each sample so lu t io n  to  

room temperature w ith  running tap water, ad just 
the pH o f  which to  7,0 w ith  0,1 N HC1 or 0,1 
N NaOH, coo l  to  0°C w ith  ic e  water, add 10 idi 
IUFe(CN)g s o lu t io n ^ u n t i l  the c o lo r  o f  the san^le 
so lu t ion  g iv e s  a f a in t  y e l low , keep a t  0°C f o r  
30 minutes in  ic e  water, add 10 ml o f  lead 
a ce ta te  so lu t ion ,  l e t  stand a t  room temperature 
f o r  10 minutes, d i lu t e  w ith  d i s t i l l e d  water to  
200 ml, f i l t e r ,  to  5 ml. o f  the f i l t r a t e  add 
5 ml o f  Orange I  reagen t, keep a t  30°C f o r  30 
minutes, c o o l  w ith  running tap water f o r  10 mi
nutes, then measure the absorbance at 479 mji.

(3 )  E f f e c t s  o f  pH and heat treatment on the decomposition 
o f  n i t r i t e

The r e s u l ts  g iv en  in  F ig .  1 ind ica ted  tha t  the de
composition r a te  o f  n i t r i t e  increased w ith  decrea

s ing  pH and in creas ing  heating time at 80°G in  the 
pH range below 8 ,0 , p r in c ip a l l y  in  the pH range 

from 5 ,0  to  6 ,0 , but that no decomposition took 
p lace  in  the pH range above 8 ,0 , i . e . ,  from 8 ,0  to

10,0, even a-fter being heated f o r  120 minutes a t  
80°C in  the presence o f  reducing substances.

2. Condition  o f  e x t ra c t in g  n i t r i t e  from meat products

(1 )  E f f e c t  o f  pH on the amount o f  n i t r i t e  ex tracted  
from cooked sausage

As i t  has come to  be c le a r  in  an aqueous model 
system that the decomposition r a te  o f  n i t r i t e  va r ie s  
w ith  pH, e x p e c ia l l y  in  the pH range from 5,0 to  6,0, 
in  the presence o f  reducing substances by heating  
a t  80°C, the e f f e c t  o f  pH on the amount o f  n i t r i t e
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extracted  at 80°C from cooked sausage was in v e s t i 

gated.

( i )  P repara tion  o f  cooked sausage: From the bee f 
chuck g t  three days a f t e r  s laughter connective 
t issu e  and f a t  were removed as f a r  as p oss ib le ,  
then the b ee f  was ground three  times w ith  a 
g r ind er .  Immediately a f t e r  mixing thoroughly 
w ith  2 % NaCl, 0,02 % NaN02 and 0 ,1  % sodium 
ascorbate, the ground b ee f  was s tu f fed  in to  a 
Krehalon (v in y l id e n e  c h lo r id e - v in y l  ch lo r id e  
co-polymer) casing and cooked at 75 C f o r  one 
hour, then stored in  a r e f r i g e r a t o r  a t 4 C 

u n t i l  use.

( i i )  E x trac t ion  o f  n i t r i t e  from cooked sausage: Two 
grams o f  cooked sausage sample was homogenized 
w ith  10 ml o f  d i s t i l l e d  water f o r  3 minutes in 
a Waring blender and then d i lu ted  to  150 ml 
w ith  d i s t i l l e d  water. To each 150 ml o f  meat 
s lu rry  o f  cooked sausage prepared in  th is  way, 
5 ml o f  0,5 M socium d ie th y lb a rb i tu ra te  aque
ous so lu t ion  was added, and the pH o f  which 
was adjusted w ith 1 N HC'l or 1 N NaOH to  6,0,
7.0 , 8 .0 , 9.0 and 10.0 r e s p e c t i v e ly .  They were 
t ra n s fe r red  in to  a 200 ml vo lum etr ic  f la s k  
each, heated at 80°C in  a water bath f o r  90 
minutes w ith  occasiona l shaking, then the 
amount o f  n i t r i t e  ex tracted  was determined by 

the procedure g iven  below.

( i l l )  Determination o f n i t r i t e  ex tra c ted :  Immediate
l y  a f t e r  the ex trac t ing -trea tm en t a t  80°C fo r  
90 minutes, coo l  each o f  the meat s lu r ry  sam

p les  a t  various pH va lues w ith  running tap 
water f o r  10 minutes, ad just the pH o f  which 
to  8.0 w ith  1 N HC1 or 1 N NaOH, co o l  in  ic é  
water f o r  30 lainutes, add 3 ml o f  10 m65
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so lu t ion ,  keep a t  0°C f o r  in < 
in  i c e  water, add 10 a l  0f  0 x M j  “U n ute3  
so lu t ion ,  l e t  , t onj  . '  M l8ad ace ta te
10 * *  ‘ o » P « a t „ .  fo r
on- . ! allute Wltb d i s t i l l e d  water to

ml* f i l t e r ,  to  5 ml o f  the f i i t ™  +
5 ml o f  Ornn-To r  f i l t r a t e  aaa

Jrarifae I  reagent, keep a t  io°n e

io r i ?  zi’U h  ru“ i "* cl
479  ■ *h’ "  ‘ ’ " 8“ r *  “ >• ab .o rb .no .

In  th is  procedure bes-td«.,

stances, p ro te in s  e x is t in g  in  “ t e r f# r ln g  3Ub~
o f  cooked sausage are n ^ -  4 ^  3 lu rry

t io n  o f  lead a ce ta te ,  a x T b y  ^  ^

d e a r  f i l t r a t e  ab so lu te ly  f r e ed  f i r  *  ^
substances i s  obtained The in t e r f e r in g
n i t r i t e  extracted the* o accurate amount o f  i o i a c i e a ,  th e re fo re ,  can h« ~ .
c o lo r im e t r ic a l l v  h„ s + b e 3 t l>aated

Toizz pi r:irPr ract>a «““
A t  pH 7.5 i t  „ « h i  f  f r ° *  6' °  * °  7 .5 .
• 1 - t  the . . . .  TOlu;

» » r 1: “ x : :  *• « -  * «  « « •
with  decreasing pH in r t h r n Hde0reaSSS
7.0, because th is  i s  the + ^  * * *  6‘ °  to  

* e a t  products and in  the A ^ r ^ t h ! ^ *  °* 
g e n e ra l ly  ex tracted  a t  th is  pH r a ^  '  *

} ^ - t m e n t  the pH o f  meat s lu r ry  to  9.0 
JJi the present work i t  hn. k

4 « . »  not d«compose « t  a l l  , „ 1 ° ” ”  °U "  th* *
10 -0  b , h e a t t ^  . t  » 0* “  3 .0  to

~  ~  s  ~  ■
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o f  S.O has been chosen as a recommendable pH value 
a t  which n i t r i t e  is  to  be ex tracted  from meat pro

ducts.
To each 150 ml o f  meat s lu rry  prepared from 2 g 
cooked sausage, 1, 2, 3, 4, 5 and 6 ml o f  0,5 U 
sodium d ie th y lb a rb itu ra te  aqueous so lu t ion  was added 

r e s p e c t iv e ly ,  w ith  the o b jec t  o f  ad just ing  the pH 

o f  meat s lu rry  t o  9 .0 .

The r e su lts  g iven  in  F ig .  3 ind ica ted  that the pH 
o f  meat s lu rry  was adjusted to  9.0 by the a dd it ion  
o f  5 ml o f  0,5 M sodium d ie th y lb a rb itu ra te  aqueous 

so lu t ion .

As a r e s u l t  o f  a l o t  o f  experiments, i t  has been 
confirmed that due t o  the b u f fe r in g  capac ity  o f  
sodium d ie th y lb a rb itu ra te  by adding 5 ml o f  0,5 M 
sodium d ie th y lb a rb itu ra te  aqueous so lu t io n  to  150 ml 

o f  meat s lu rry  to  be ex trac ted , the pH o f  which is  
adjusted to  9.0 -  0 ,2 , even though the meat product 

samples show various pH values o f  5.5 to  6.5 and 
conta in  various food a d d i t iv e s  g e n e ra l ly  used in  

meat process ing.

(3 )  E f f e c t s  o f  pH, ex t ra c t in g  time and s t i r r i n g  cond it ion  

on the amount o f  n i t r i t e  extracted 
From 2 g cooked sausage 150 ml o f  meat s lu rry  was 
prepared in  the same manner as described above and 
the pH o f  which was a d ju s tedH o  9.0 by adding 5 ml 
o f  0,5 M sodium d ie th y lb a rb i tu ra te  aqueous so lu t ion .

For  comparison, another meat s lu r r y  sample was pre
pared fo l lo w in g  the kOkC method, namely, 5 g o f  the 
same cooked sausage was comminuted f i n e l y  and then 
d i lu ted  to  300 ml w ith  d i s t i l l e d  water, the pH o f  

th is  meat s lu rry  sanple showed 5 .9 .

In  both meat s lu r ry  samples, n i t r i t e  was ex tracted  
a t  80°C in  a water bath w ith  occas iona l s t i r r i n g  on 
one occasion and w ith  continuous s t i r r i n g  on another
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occasion f o r  30, 60, 90 and 120 minutes r e s p e c t iv e ly ,  

and the amounts o f  n i t r i t e  ex tracted  were determined 
by the proposed method c o lo r im e t r ic a l l y  throughout.

Accord ihg to  the re su lts  represented in  F ig .  4, the 
amounts o f  n i t r i t e  extracted it pH 5.9 showed much 
less  values than those extracted  a t  pH 9.0. In  the 
former case the amount o f  n i t r i t e  ex tracted  in crea 
sed apprec iab ly  w ith  ex tra c t in g  time and va r ied  s i g 
n i f i c a n t l y  with the s t i r r in g  cond it ion , wh ile  in  the 
l a t t e r  case the amount o f  n i t r i t e  ex trac ted  in crea 
sed s l i g h t l y  w ith  ex tra c t in g  time to  a maximum value 
a t  60 minutes and then remained unchanged u n t i l  
120 minutes rega rd less  the s t i r r i n g  cond it ion .

In  the former case, an apprec iab le  amount o f  n i t r i t e  
must have been decomposed by co ex is t in g  reducing . 
substances a t  pH 5 .9 , i . e . ,  a t  the natura l pH o f  the 
cooked sausage analyzed, during the process o f  ex tra c 
t io n ,  and the n i t r i t e  contained in  the cooked sausa
ge sample may have not complete ly been ex trac ted  a t  
th is  pH, even though s t i r r e d  continuously a t  80°C 
f o r  120 minutes. Probably these are the p r in c ip a l  
reasons why the amounts o f  n i t r i t e  ex tracted  at pH
5.9  by the AOAC method were much le s s  than those 
ex tracted  a t  pH 9.0.

A ccord ing ly ,  the fo l lo w in g  i s  recommended as the 
cond it ion  o f  e x t ra c t in g  n i t r i t e .

A d just  the pH o f  meat s lu rry  to  be ex tracted  t o  9.0 
-  0 ,2 , then ex tra c t  n i t r i t e  a t  80°C fo r  90 minutes 
w ith  occas iona l shaking.

3 . The procedure o f  the proposed method f o r  the d e te r 
mination o f  n i t r i t e  in  meat products

As described above, the pH o f  meat s lu r r y  t o  be 
extracted  can su re ly  be adjusted to  9.0 - 0,2 in  

g enera l  by adding 5 ml o f  0,5 M sodium d ie t h y l -
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barb itu rate  aqueous so lu t ion .

A f t e r  the ex tra c t ion  o f  n i t r i t e  a t  80°C f o r  90 minutes 
and the successive co o l in g ,  the pH o f  meat s lu r ry  should 

be adjusted to  7.0 . From the r e s u l ts  o f  experiments on 
th is  process, i t  has a lso  been proved that the pH o f  
meat s lu r ry  ex trac ted  at pH 9.0 can su re ly  be adjusted 
to  7.0 i  0 ,1  in  genera l  by the ad d it ion  o f  2 ml o f  

1 N HC1 so lu t ion .

Th ere fo re ,  the process o f  ad ju st ing  the pH o f  meat 
s lu rry  has extremely been s im p l i f i e d ,  and the fo l lo w in g  
procedure is proposed as a recommendable method f o r  
the determ ination  o f  n i t r i t e  in meat products.

Procedure:
Weigh 2 g o f  sample, homogenize w ith  10 ml o f  d i s t i l l e d  
water f o r  3 minutes in  a Waring blender, d i lu t e  w ith  
d e s t i l l e d  water to  150 ml, t o  ad just the pH o f  which to  
9.0 -  0,2 add 5 ml o f  0.5 M sodium d ie th y lb a rb itu ra te  

aqueous so lu t ion .

Ex trac t  n i t r i t e  from the meat s lu r ry  adjusted a t  pH 9.0 

by heating a t  80°C fo r  90 minutes w ith  occas iona l sha
k ing , c o o l  w ith  running tap water f o r  10 minutes and ic e  
water f o r  30 minutes r e s p e c t iv e ly ,  add 2 ml o f  1 N HC1 
so lu t io n  to  adjust the pH o f  meat s lu r r y  t o  7 .0  -  0 ,1 .

Add 3 ml o f  10 mM JC,Fe(CN)g so lu t ion  to  the meat s lu rry  
adjusted a t  pH 7.0  -  0 ,1 , keep at 0°G f o r  30 minutes in  
ic e  water, add 10 ml o f  0 .1  M lead a ce ta te  so lu t io n ,  l e t  
stand a t  room temperature f o r  10 minutes, d i lu t e  w ith  
d i s t i l l e d  water t o  200 ml, then f i l t e r .

To 5 ml o f  the c le a r  f i l t r a t e  f r e ed  from in t e r f e r in g  

substances and p ro te in s  add 5 ml o f  Orange I  reagen t, 
l e t  the c o lo r  develop by keeping a t  30°C f o r  30 minutes, 
c o o l  w ith  running tap water f o r  10 minutes, then measure 

the absorbance at 479 mfi.
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4. Recovery t e s t  o f n i t r i t e
In  the previous work w ith  an aqueous model system 2 ) ,  
the recovery  o f  n i t r i t e  determined by the proposed method 
from the sample so lu tions  conta in ing various  food add i
t i v e s  a t  th e i r  r e s p e c t iv e  l e v e l s  usually  employed in  
meat processing was 100 %.

In  the present work too , the recovery  t e s t  o f  n i t r i t e  
from the cooked sausage samples conta in ing various  food 
a d d it iv e s  a t t h e i r  r e s p e c t iv e  l e v e l s  usua lly  employed 
in  meat processing was performed in  the f o l lo w in g  way.

To each 150 ml o f  meat s lu rry  prepared from 2 g o f  
cooked sausage sample and adjusted a t  pH 9.0 -  0,2,
2 ml o f  each food a d d i t i v e  so lu t ion  conta in ing each food 
a d d i t i v i  at the concentrat ion  g iv en  in  Table 1, toge the r  
w ith  50, 100 and 150 ppm o f  sodium n i t r i t e  r e s p e c t i v e ly ,  
was added, then the amount o f  n i t r i t e  was determined by 
the proposed method described ju s t  above.

In  th is  case too , the average recovery  o f  n i t r i t e  from 
the cooked sausage samples conta in ing various  food 

a d d i t iv e s  was found to  be 100 % w ith  extremes o f  99.6 to  

100,3 %•

5. Comparison between the f in d in gs  f o r  n i t r i t e  determined 
by the AQAC method and those determined by the proposed 
method

Using the ve ry  same sample, the amount o f  n i t r i t e  in  

cooked sausage was determined by the AQAC method and 
the proposed metnod, r e s p e c t i v e ly .

Accord ing to  the r e s u l ts  represented in  Tabe l 2, the 
amount o f  n i t r i t e  determined by the AQAC method was 
cons iderab ly  l e s s  than tha t  determined by the proposed 
method. Furthermore, the add it ion  o f  ascorbate resulted, 
in  a s ig n i f i c a n t  decrease in  the amount o f  n i t r i t e  
found in  the AQAC method, w h ile  the a d d it ion  o f  ascorba
t e  d id not in t e r f e r e  a t  a l l  in  the proposed method and
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the amount o f  n i t r i t e  found remained qu ite  unchanged.

From the above r e s u l ts ,  i t  has e v id e n t ly  been demonstra
ted that in  the AQAC method a s ig n i f i c a n t  amount o f  
n i t r i t e  decomposes during the course o f  determination 
and reducing substances, to  say the l e a s t ,  in t e r f e r e  

undoubtedly.

Th ere fo re ,  the high r e l i a b i l i t y  o f  the proposed method 

has been reconfirmed in  the present work.

References

1. N. Ando, Y . Kako and Y . Nagata: Studies on the Color
o f  Meat and Meat Product's. I I I .  E f f e c t s  o f  
pH and Heat on the Decomposition o f  N i t r i t e .  
B u l le t in  o f  Meat and Meat products, 2, 7 

(1963).

2. Y . Nagata and N. Ando: A C o lo r im e tr ic  Method fo r  the
Determination o f  N i t r i t e  C oex is t ing  w ith  

Various Food A d d i t iv e s .  Shokuhin E ise igaku 

Zasshi, 8, 532 (1967).

3. Y. Nagata and N. Ando: Simultaneous Po larograph ic
Determination o f  N i t r i t e  and Reduced Form 

Ascorbate , 19« 424 (1966 -  1967)

4. Methods o f  A n a ly s is ,  A .O .A .C .,  10th.- Ed., p. 347 (1965 )»■

5. R. Grau und A. Mirna: Ober d ie  Bestimmung von N i t r i t ,
N i t r a t  und Kochsalz in  F le ischwaren und 
laker.. Z. Anal. Chem., 158. 182 (1957).

6. M.J. F o l l e t t  and P.W. R a t c l i f f :  Determination o f
N i t r i t e  and N i t r a te  in  Meat Products. J. 3 c i .  

Food A g r . ,  24.» 1-38 (1963).

6 6 7



Remaining percent o f  n i t r i t e  a f t e r  
heato treatment

PH

Pig. 1 E f f e c t s  o f  pH and heat treatment on the deconpo- 
s i t i o n  o f  n i t r i t e  c o e x is t in g  w ith  reducing sub

stances
(Each sample so lu t ion  contains 0,002 % NaNQ2 , 
0,02 % sodium ascorbate and 0,02 % c y s t e in e . )

6 6 8



Am
ou
nt
 o

f 
ni

tr
it

e 
ex

tr
ac

te
d 

(p
pm
)

F ig .

90.0

85.0

8C.0

75.0
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2 Effect of pIT on the amount of nitrite extracted 
from cooked sausage
(To each 150 ml of meat slurry prepared from 2 g 
sausage sample, 5 ml of 0,5 M sodium diethylbarbi- 
turate aqueous solution was added and the pH of 
which was adjusted with 1 N HC1 or 1 N NaOH to
6.0, 7.0, 8.0, 9.0 and 10.0 respectively, from each 
of them nitrite was extracted at 80°C for 90 minu
tes, then the amounts of nitrite extracted were 
determined by the proposed method colorimetrically.)
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0.5 M sodium d ie th y lb a rb itu ra te  aqueous 
so lu t ion  added (m l) .

F ig .  3 E f f e c t  o f  sodium d ie th y lb a rb i tu ra te  on the pH 
o f  meat s lu rry

(To each 150 ml o f  meat s lu r ry  prepared from 2 g 
sausage sample, vary ing  volumes o f  0,5 M sodium 
d ie th y lb a rb i tu ra te  aqueous so lu t io n  were added.)
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P ig .  4 E f f e c t s  o f  pH, e x tra c t in g  time and s t i r r i n g  cond it ion  

on the amount o f  n i t r i t e  ex tracted

(The meat s lu rry  o f  pH 5.9 was prepared by d i lu t in g  5 g o f  
f i n e l y  comminuted sausage sample w ith  d i s t i l l e d  water to

300 ml.
The meat s lu rry  o f  pH 9.0 was prepared by homogenizing 2 g  o f  
sausage sample w ith  10 ml o f  d i s t i l l e d  water, d i lu t in g  w ith  

‘ d i s t i l l e d  water to  150 ml and then ad just ing  the pH o f  which 
w ith  5 ml. o f  0.5 M sodium d ie th y lb a rb i tu ra te  aqueous so lu ^

t io n  to  9.0 .
The amounts o f  n i t r i t e  extracted were determined by the p ro 

posed method throughout.)

s t i r r e d  o ccas ion a l ly  
s t i r r e d  continuously
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'!1' o le  1. Concentration o f  each food a d d it iv e  

in  each food a d d it iv e  so lu t ion

Food A d d it iv e Concentration Food a d d i t iv e Concentration

Na CL 3 % Ha? HpPp0y 0,5 %
KNOj 0,2 % ^a4P2 ' 0,5 %
Na-ascorbate 0,2 % Na5P3°10 0,5 %
Na-isoascorbate 0,2 %

Na6P6°18 0,5 %
Nicotinamide 0,2 % Sorb ic  acid 0,2 %
NaHoP0. 2 4 0,5 % K-sorbate 0,2 %
Na ->HPO.  ̂ 4 0,5 % Na-sorbate 0,2 %
Na3P04 0,5 % AF 2 + 0,025 %

! Each food a d d i t iv e  so lu t ion  was prepared by d is s o lv in g  \

! each food a d d i t iv e  in a veronal bu f fe r  so lu t ion  o f  pH 6 .o )  
\ t o  g iv e  a r e s p e c t iv e ly  des ired  f i n a l  concentrat ion . J

+ A mixture o f  1 part  o f  AF 2 and 49 parts  o f  so lub le  s tarch . 
A ccord ing ly ,  the AF 2 so lu t ion  contains 5 ppm o f  AF 2.

AF 2 ,  i . e . ,  2 - ( 2 - f u r y l ) - 3 - ( 5 - n i t r o - 2 - f u r y l ) a c r y l a m i d e ,  i s  
a new p r e s e r v a t i v e  p e r m i t t e d  in  Japan.
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Table 2 Comparison between the f in d in gs  f o r  n i t r i t e  determined by the AQ&.C

method and those determined by the proposed method
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In  the proposed method, the amount o f n i t r i t e  ex tracted  was determined by the proposed 

method.



ce t te  observation  a conduit, en toute lo g iq u e ,  l e s  p ro fe s 
sionnels et  le s  chercheurs à précon iser l ’ emploi de s e l  n i -  
t r i t é  en remplacement du s e l  n i t r a t é .  La l é g i s l a t i o n  f r a n 
ça ise ,  après a vo ir  longtemps re fusé  d ’ admettre ce procédé 
de salage en ra ison  de l a  t o x i c i t é  bien connue des n i t r i 
te s ,  a f i n i  par l ’ accep ter (A.M. du 15 septembre 1964) en 
l e  soumettant à des cond it ions t r è s  s t r i c t e s  pour é v i t e r  
tout r isque d ’ in to x ic a t io n  a c c id e n te l l e  du consommateur: 
e l l e  a en p a r t i c u l i e r  f i x é  à 150 mg par kilogramme la  t e 
neur en n i t r i t e  de sodium dans l e s  denrées l i v r é e s  à la  

consomation.

S i ,  de l ’ a v is  de nombreux experts ,  c e t te  technique va à 
l ’ encontre de l a  q u a l i t é  gastronomique des produits f i n i s ,  
e l l e  ne manque pas de présenter un ce r ta in  nombre d ’ avanta

ges dont l e s  plus couramment admis sont:

a) l e  gain de temps car, d ’ une part l e  n i t r i t e  de sodium 
pénètre plus rapidement dans la  viande que l e  s e l  e t  le  
n i t r a t e  de potassium, d ’ autre part on supprime l e s  longs 
d é la is  ( ju squ ’ à 1  mois- à  basse température) de l a  phase 
b a c té r io lo g iqu e  de réduction  des n i t r a t e s  en n i t r i t e s .

b) l ’ am élio ra t ion  de l e  q u a l i t é  des^produits f i n i s ,  du 
f a i t  de l a  suppression des phénomènes b a c té r io lo g iq u es  
tou jours d i f f i c i l e s  à c o n t rô le r  e t ,  partan t, souvent 
responsables d ’ acc idents  de fa b r ic a t io n .

c ) l a  diminution des risques de t o x i c i t é  pour l e  consomma
teu r, par su ite  de l a  p o s s ib i l i t é  de c o n tr ô le r  l e s  quan
t i t é s  r é s id u e l le s  du n i t r i t e  dans l e s  produits  f i n i s .

C’ est en e f f e t  une des c r i t iq u e s  majeures de nombreux ex
perts  de l e  santé publique à l ’ encontre de l a  sa la ison  au 
9eX r i t r a t é .  i l  n ’ es t  pas poss ib le  de c o n trô le r  l a  quanti
té de n i t r a te  de potassium ré s id u e l  dans l e s  produits f i 
n is  e t  l e  consommateur risque d ’ in gé re r  a in s i  des quanti
tés  de ce corps dangereuses pour sa santé . Cela t i e n t  a 
ce que l a  réduction  b a c té r io lo g iq u e  du n i t r a t e  en n i t r i t e  
est tou jours incomplète (30 a 40 p. 100 au maximum); i l


