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Pn acr.d medium and reducing condition are required in ment
^ s re d ie n ts  to four, the ptoi; p ig ie ^ P o f “ J e fm e a t  

irom the blood and muscle haemoglobin. This pigment does not 
become grey or brown during cooking or baking. ThS a c id ity  o f 
fresh  meat is  due to the production o f  la c t ic  acid from rlycopen 

c° n d l^j ons are provided by the natural reducing agents * 
o f  the meat and by enzymes which are c h ie f ly  o f  b a c te r ia l o r ig in  
ihe quantity and qu a lity  (and, consequently, also the e f fe c t )  o f* 
the reducing agents and enzymes may be d if fe r e n t  in various meats 
Jin order to speed reduction and make the cured meat pigment more 
s tab le , some fo re ign  countries (e s p e c ia lly  the United States o f  
America) have used ascorbic acid and sodium ascorbate in curing 
In  th is  a r t ic le  experiments are discussed which, owing to our 
research work re la t in g  to the d isco lo ra tion  o f the cured colour

1955-56^aM C19 57^ 9̂ ° carried  out with these m ateria ls in 19*49*

The e f fe c t  o f  the ascorbi c acid during and a f t e r  cu rin g .

Ascorbic acid  -  pure vitamin C -  is  a stronr reducing fifrpn + 
consequently i t  can be very e a s ily  ox id ized . I t  is ,  t h e r e f ? ^ ’
i f n o f a 8? ^  ^  f °? d * * * * * * * *  although, in fa c t ,  i t

w?th i t d i i f  u®e in  the meat industry is  lik ew ise  connectedwith lus strong reducing power.

from nitrate&oldQ̂ i  nitroU8 acid ls  Conned from n itr ite , produced 
:VLt* ^ +L* 8 si ch» 1and» the influence o f the

n itr i^ o x id e n i? iS nitrous acid is converted into
c.vohomorlobin intn ‘^ r.lc o^ide converts the sim ilarly reduced
which do-"' r*r t pis?nent, n i t r i c  oxide myohemoglobin,
which does not turn grey even on heating With i t s  strong

properties  = 6 , 2 . 1 0 - 5 ; ' p;c = ¿ ^ 1 ) a scortic  H id  8 
a r ^ th i? ,Pr e edUTO,? h lle  b e in s  i t s e l f  ox id ized  to dehydro- 
pfs. r +lc? a° id  (when sodium ascorbate is  used on ly  the reducing 
e f fe c t  is  m anifested ). 6

2 rni02 + CgHgO  ̂ —*2 H+ + 2 N02 + 2 H+ + 2 e + C^HgOg

—» 2 NO + 2 H20 + C^HgOg

thR ascorb ic  acid reduces not on ly the nitrous acid but nTsn
^ o x i d i z e d  blood and muscle pipnent (the net-myohemoglobin)

'j^col°Sy and Heat Industry of the National 
'-nemical Institute/lBudapest, I I ,  K eleti Karoly St 2h/ nnd in

I f « * "  E- S m o h * S W h ery/ B iS a J es i; U ,
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resp ec tive ly ; otherwise the pigment o f  cured meat could not he 
formed from th is pigment s ince, as is  well-known, n it r ic  oxide can ■ 
form the cured colour only from reduced myohemoglobin. At higher
temperatures ( in  the smokehouse) the e f fe c t  o f  the ascorbic acid is  
p a r t icu la r ly  strong, and when curing with n i t r i t e  i t  renders the 
procedure o f  reduction independent o f the natural reducing agents 
o f  the meat. The excess ascorbic acid remaining in  the meat o r  in 
the meat product can protect i t  against colour d e te rio ra tion  and 
other changes due to oxidation . On the other hand, the cured 
colour formed in th is procedure is  also more stab le  because in the 
presence o f ascorbic acid i t s  formation is  more complete. Therefore, 
by decreasing the e f fe c t  o f the ox id iz ing  enzymes, the ascorbic acid 
may have not only a co lou r-p rotecting e f fe c t  but smeTIb and fla vou r- 
p rotecting e f fe c ts  a ls o .

Laboratory and plant experiments and th e ir  conclusions

Laboratory experiments
\

In the laboratory experiments the e f fe c ts  o f d if fe r e n t  concen
tra tion s  o f  ascorbic acid in ground meat and in  o ,5  % hemoglobin 
so lu tion , and in the presence o f  d if fe r e n t  concentrations o f n i t r i t e  
or n it ra te , were investigated . In  some experiments la c t ic  acid 
and hydrogen peroxide were also added to the hemoglobin solution.

As a resu lt o f  the f i r s t  laboratory experiments in 19^9 I could 
state that when ascorbic acid is  used as a co lou r-protecting agent 
i t  not only protects the colour o f  the cured meat but also hastens 
the curing procedure, e sp ec ia lly  when ouring w ith n i t r i t e .  I t  may 
also have a co lou r-p rotecting  e f fe c t  when curing w ith n itra te .
The reddening o f  the ground meat is  delayed at higher n i t r i t e  con
centrations; i f ,  a fte r  the addition  o f  the n it r i t e  ascorbic acid 
is  also added to the meat, the sequence o f reddening is  inverted.
Our former experiments have proved that, w ith in lim its , the less 
n i t r i t e  is  added to the ground meat the slower is  the colour 
d e te rio ra tion . On the other hand, my recent experiments have shown 
also that the p ro tec tive  e f fe c t  o f  the ascorbic acid la s ts  longer 
i f  le ss  n it r i t e  is  added. I t  should be stated that, beside the 
appropriate temperature and time, s u ff ic ie n t  n i t r i t e  is  also needed 
fo r  the development o f a stab le pigment o f  cured mealg On the 
other hand, n i t r i t e  in h igher quantity may have a co lou r-deteriora tin g  
e f fe c t .  When using ascorbic acid the quantity o f n i t r i t e  can be 
reduced and the quantity o f  n i t r i t e  is  also le s s  in the fin ished  
product. Without ascorbic acid  the product quickly lo s t  i t s  colour 
with 0,006 % n i t r i t e  calcu lated to the meat; using o,o5 % ascorbic 
acid the cured colour became more stable/Tables 1 and 2.

My experiments performed with lib -solu tions have shown that the 
p ro tec tive  e f fe c t  o f  ascorbic acid depends also on the quantity o f 
n i t r i t e .  When o,ooL % n i t r i t e  was used the p ro tec tive  e f fe c t  o f  
0,019 % ascorbic acid lasted  fo r  several days. In  the presence o f 
noughly the same quantity o f  ascorbic acid (o ,o 33 %) 9 0,007 % n i t r i t e  
Gave rise  to a change o f colour to brownish green a fte r  16-21 hours 
(Table 3 ). The rate o f  the colour d e te r io ra tio n  caused by the
hydrogen peroxide is  proportional to the quantity o f  the n it r i t e  
(th is  fa c t is  shown also by our above-mentioned experiments performed 
in 19L7 ) # The n i t r ic  oxide lib e ra ted  from the o,oo7 % n i t r i t e  
s te r i l iz e d  the lib-solution so that i t  remained undamaged even fo r  
two weeks; o,ooL jS n i t r i t e  was le s s  e f fe c t iv e .

^A fter heating at 73-76°C fo r  three hours a solu tion  containing 
?$2 70 potassium n itra te  and o ,o 9 % ascorbic ac id , prepared with 
soiled  d is t i l l e d  water and held in a closed f la s k , contained ascorbic 
sold in unchanged quantity. The ascorbic acid was not ox id ized  by

Potassium n itra te .



Knowing the quantity o f  ascorbic acid added to the o-round meat 
o r remaining in i t ,  and o f  the n i t r i t e ,  the study o f  the "pH and 
prll values can y ie ld  information about the v e lo c ity  o f  the curing 
process and, in the fin ished  product, about the p rotection  against 
ox idation  changes. °

uigher concentrations o f  ascorbic acid (e .g .  o ,3  $ ) turn fresh  
meat f i r s t  purple (reduced myohemoglobin) and then rap id ly  Pale 
brown (cho leg lob in , met-myohemoglobin).  7 1

Plant experiments

In one phase o f our plant experiments f in e ly  chopped sausage 
was made w ith ascorbic acid or sodium ascorbate while curing both 
with sa ltp etre  and n it r i t e .  The highest concentration o f ascorbic
acid or sodium ascorbate used was o,U5 t  calcu lated to the meat 
The ascorbic acid or i t s  s a lt  was added e ith e r  dry or d isso lved ’ in 
water (about 15$ ); in some experiments i t  was added -while making 
the "meat-dough", 1 - 2  minutes a fte r  the addition  o f the curin- 
s a lt ,  and in some experiments not u n til the next day, i  e immediatelv 
before mixing ready the product (b e fo re  adding the l a r d ) . ’ The 
vitam in can also be added together with the sp ices; in severa l 
countries mixtures o f spice and ascorbic acid are commercially 
ava ilab le . The e f fe c ts  o f  ascorbic acid and sodium ascorbate, 
separately, used together w ith the dried  m ilk and condensed phosphate 
l^asm al . were also investigated . The temperature o f smoking the 
products was gen era lly  recorded. The usual method o f cooking and 
coo ling was not changed.

In the other phase o f our plant experiments the e f fe c ts  o f  the 
ascorbic acid and ascorbyl palm itate were tested with drv smoked

sausage and salam i). The quantity added with the 
spaces amounted l,o o ,o l6 -  0,096 $ calculated to the s tu ffin g* 
ocherwise the manufacturing process was not changed. The curing 
agent throughout was s a ltp e tre .5*

0U3? experiments with f in e ly  chopped sausages we observed 
t-n t, in presence o f  s u ff ic ie n t  n i t r i t e ,  ascorbic acid acce lera tes 
lile  uro cess o f  reddening at lower tempera-tures also but esp ec ia lly  
m the smokehouse.  ̂ I f  when using ascorbic acid the temperature 
o f the smokehouse r ises  too quickly, sudden decom position"of the 
n i t r i t e  m ayeas ily  cause undesirable changes o f colour and consis
tency. This is  p a r t icu la r ly  l ik e ly  in the -presence o f higher 
concentrations o f n i t r i t e ,  and i f  the ascorbic acid has not been 
xept together with the chopped water-in-meat emulsion o f  the product 
io r  some time before smoking. Of course, in th is  case as w ell as 
when ascorbic acid is  not used, the p rin c ip le  is  va lid  that the 
temperature o f the smokehouse may be increased depending on the 
thickness o f  the smoked goods, i . e .  the thinner the product the more 
ikipid the increase can be. Moreover, while smoking the fa c t  has 

iskeii into consideración that w he n as co rb i  c acid is  used the 
product can develop much more qu ickly, before the

g^-Gle reaches the temperature necessary' fo r  pasteurj^rEióñ:-----
jw ilím n a p ü y  contact w ith ascorbic acid and carefu l smoking, as

"b’ne Presence o f normal or lower quantities o f n it r i t e  (th is  
man-city may be decreased when using ascorbic a c id ), present the

^ ex p e r im en ts  f in e ly  chopped sausage were carried  out in
he plant o f  the Meat Indus t r ia l Enterprise o f  K ispest in 1955-56

wi t h1! ? p l a n t  manager 1 . BalazsTs assistanceT and 
the icf 1/ sausages in  the Salami fa c to ry  o f  Budapest in
Pi-*or)ne + ?m  h a lf o f  1 5 5 6 in  January and November o f  1957, w
th?, ^Ci ion manaCer F. HovacsT s co llaboration . ™ '
‘ kelp o f  these two en terprises.

1 th
Thanks are due fo r
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irregu la r  colour and. consistency. In such cases an even higher 
concentration o f ascorbic acid can he added to the product. As is  
well-known, i f  the product contains a higher Quantity o f n i t r i t e ,  
and i f  the smoking is  not ca re fu lly  done, irregu la r  colour and consis
tency (n i t r i t e  hum) can also he obtained without ascorbic acid.

In order to accelerate curing ascorbic acid needs a certa in  
quantity o f  n it r i t e .  When curing w ith n itra te  the quantities o f 
n i t r i t e  formed are uncertain; th erefore  when curing w ith n it r i t e  
(and to some extent in case o f mixed curing too ) the e f fe c t  o f the 
ascorbic acid is more certa in . Although ascorbic acid increases 
the s lig h t reduction o f n itra te  in the meat a t the tempe raturé o f  
smoking, and it s  colour-improving e f fe c t ,  th is is  not s u ff ic ie n t  to 
obtain a complete cure.

Although a higher quantity o f  ascorbic acid may be added to the 
product, to accelerate the curing and pro tect the colour, sm ell, and 
flavou r, i t  is  s u ffic ie n t  to add to the product 0,05 £ ascorbic acid 
calculated to the meat, and good resu lts can be obtained even with 
smaller quantities,

In our experiments a t le a s t  50^, and in some experiments even 
Up to 76/0, _o f the added ascorbic acid or sodium ascorbate remained 
Unchanged in the fresh ly  smoked goods.x Consequently, the products 
may also serve aŝ  a source o f  vitamin C (Tables U and 5 ). Mention 
must be made o f  the fa c t  that when using h igher concentrations o f 
ascorbic acid the absolute loss  v/as lik ew ise  higher.

 ̂ In  the United States o f America cooked, cured, comminuted meat 
food products may be produced with at most ¿46.9 gm. ascorbic acid or 
5* *4,7 gm. sodium ascorbate per loo kg fresh meat or rnaat by-product; 
at most 5 6 ,1  gm. may be used to loo l i t r e s  o f  curing solution* while 
the surface o f cured pork and beef products and comminuted meat food 
products may be sprayed with a solu tion  containing not more than %  
ascorbic acid (Meat Inspection Branch Memorandum No. 217, 15 June 1955).

The quantity o f  ascorbic acid and sodium ascorbate permitted in 
the United States increases the permanence o f the colour by about 
257o and, in  the case o f  goods packed under vacuum, by 25-28 hours 
(p riva te  communication o f the Meat In s titu te  and Meat Inspection 
Branch o f  the United Sta tes ). The 'improvement o f colour appears - 
as observed by ourselve"s too - e ith e r  while smoking or on ly la te r  
during the storage. Under the influence o f ascorbic acid the smell 
and flavou r o f  the stored products remains more agreeable. In several 
Ceases the improvement o f the smell and fla vou r can be observed on 
ĥe fresh  product too.

The ascorbic acid and sodium ascorbate used together with the 
condensed phosphate ( Plasmal) and dried  milk made more stab le the 
8mell and flavour o f  the products having otherwise good consistency 

p a rticu la r ly  good flavour due to the dried  milk.

In dry sausages the ascorbic acid may likew ise have an improving 
and^protective e f fe c t  on the colour, sm ell, and flavou r. The fresh " 
^yulai sausage produced with ascorbic acid or ascorbyl palm itate^had

iT~~~
-Ln th is respect I  mention my l e t t e r  o f  the 29th August, 1956, w ritten  

A3 the Vitamin D iv is ion  o f the Chemical Works F. Hoffmann - La Roche & 
¿ 0. (Ba s e l) and my proposition  o f  the 11th May, 1957, submitted to the 
o?ai  lndustr ia l  Enterprise o f  K ispest and the Meat Industry Management 
01 the M in istry  o f  Provision .*36
CVph^rilcs are due to the D irectorate and Vitam in-D ivision o f the 
in rniLcad Works Hoffmann - La Roche (Basel and Nutley) fo r  "their courtesy
UarJq acdrLS at my disposal the sodium ascorbate and ascorbyl palm itate

in my experiments.
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a very fragrant smell and taste ; the flavou r o f the product made 
several months e a r l ie r  was "better than that o f the con tro l products, 
and the ran c id ity  o f  the fa t  was less  noticeab le. Tn one o f the 
salamis containing a s ign ific a n t quantity o f ascorb ic ac id , the 
co lou r-p rotectin g  e f fe c t  o f the ascorbic acid was very  considerable'. 
In  another s e r ie s , in which only in s ig n ific a n t quantities o f 
ascorbic acid could be detected v/hen tested 6 months a fte r  produc
tion  and in which only the values o f the redox p o ten tia l were more 
negative - in proportion to the added quan tities  o f  vitamin - than 
those o f  the control products, the goods containing ascorbic acid 
had a fresh er and more aromatic smell and, though in a le s s e r  degree 
according to some ta s te rs , th e ir  fla vou r was also b e tte r  than that 
o f  the con tro l goods. The samples made w ith ascorbic acid had not 
such a brown border under the skin as the con tro l p ieces but the 
s lic e s  were not more co lou r-fa s t than the otherw ise s u f f ic ie n t ly  
co lou r-fas t control pieces (Table 6 , 11- lh ) .  I t  should be mentioned 
that before  te s tin g  the conserved sausages were not stored in a 
r e fr ig e ra to r  but in  the usual storeroom and afterwards at room 
temperature.

The permanence o f the colour o f  the cured meat can be increased 
by spraying a 5?o so lu tion  o f ascorbic acid on the surface. I f  
afterwards the meat o r  the meat pieduct is  packed, possib ly  under 
vacuum, into an a ir t ig h t  envelope then the co lou r-p rotectin g  e f fe c t  
is ,  o f  course, more intense.

In  the case o f  stu ffed  goods both ascorbic acid aid ascorbate 
may be used, e sp ec ia lly  the la t t e r  i f  a slower e f f e c t  is  adequate.
The ascorbic acid must not be mixed w ith dry curing ingredients or 
concentrated solu tions o f curing ingred ien ts containing n i t r i t e  
because i t  reacts very qu ickly w ith the n i t r i t e .  Due to i t s  slower 
e f fe c t  the sodium ascorbate may be used in curing solutions also 
( f c r  curing bacon, ham e t c . )  l  kg sodium ascorbate corresponds to 
888 gm. ascorbic ac id , th ere fore  cue quantity to be used o f  the 
former is  about 11% more.

Prom the ground te s t products, the ascorbic acid and i t s  s a lt ,  
re sp ec tiv e ly , was extracted at low temperature with b o iled  d is t i l l e d  
water and determined by t i t r a t io n  w ith  2- 6-d ich }o r  phenolindophenol. 
The tougher, le s s  ju icy  products, wore f i r s t  rubbed together in a 
mortar w ith  granulated sugar and c ry s ta llin e  c i t r ic  acid  (15 gm. 
granulated sugar and 1  gm. c ry s ta llin e  c i t r i c  acid we re added to 
10  gm. gro und p ro dueb) .

The use o f ascorbic acid in  re la t io n  to food hygiene and food 
supervision .

/.scorbic acid is  id en tica l w ith the vitam in C n a tu ra lly  present 
in foodstu ffs  and p lay ing an important ro le  in the organism, there
fo re  i t s  use in  the meat industry is  not perilous from a hygien ic 
point o f  view. As proved by our experiments, even with o,o5 % or 
le ss  ascorbic acid calcu lated to the quantity o f  the meat, ascorbic 
acid can remain in t he f i n i shed pinduct. This fa c t  is  important 
e sp e c ia lly  in w in ter when tiio consumption o f sausages is  h igher 
and, in consequence o f  lack o f  fresh  vegetables and f r u i t s ,  the 
human organism is  in s u ff ic ie n t ly  supplied with vitamin C.

When using at most o,o5 % ascorbic acid calculated to the meat, 
the cured colour normally formed during smoking is  usually more v iv id  
and may be more stable - i t  nevertheless fades gradually and hence 
Cannot d isgu ise the d e te r io ra t io n  o f  the neat. According to 
e3cPeriments i t  cannot make the s ta le  meat appear as fresh.

I t  is  p a rticu la r ly  worth mentioning that when using ascorbic
the quantity o f  the n i t r i t e  used to the curing may be "decreased 

„,l„v, + £̂ .y 0£ the n i t r i t e  found in the fin ish ed  product is
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Recently in the United States o f  America the use o f iso - 
ascorhic^acig (d-araboascoroic acid ) and sodium isoascorbS^ has

in  S T  S Ä  Ä

L i r ev « ^ n nr iai c°n“  -  « Ä s ^ c s r 8-

oummary

acid o? s o ^ i ^ a S a t e ^ c S l e m t e ^ t W e ^ e f  a+scorM o
colon, and mates this
o f t ^ p ^ l f I T  ^ -n ta s e o u s  e f fe c t  on the s m e l^ id  ¿ f vour 

 ̂ pioe... ,o and, during storage, the deterio ra tion  o f thP 
fla vou r and =ne development o f  r a b id i t y  In tte  f e t  o^r. be S tarded .

Of n lt5 lt e aa e c S 10 a ° i d ° r  aodlral ascorbate is  used the quantity
fo r  o w to s  nay ho decreased, and the4 quantity 

.... m t n  . remaining In the fin ished  product is  diminished a lso.

acoerhic ^ id ^ S c S l f t ^ d  t o t h e  T' ith  ° ’ ° 5 * '  o r  even le a s >

case o f°d ry Gs a u s a g e s ^ ^ ^ °  3013 3130 haTC ad™ntages in the

o f  f3 .S ly ^ ? o o ie a P^ S s i L s to l ? ™ ! i T ‘ l i ' the °? lo u r » in  the case 
dough to stand together with the meat-

S T s S S S ^ ^ f  S L «  *  a c S S T v S - ^ 2  vitamin

added'during^prepaction.3

From a hygien ic point o f  ■'•in-' k e  use o f h 
tne iso compounds is  without any risk . Jh the normal and
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Table__1.

pH- and prll-values, n i t r i t e  and ascorbic acid content o f 
comminuted meats cured with n i t r i t e

Marks o f  samples I I I I I I IV

Substances mixed into 
the meat

Sa lt /%/ 2,5 2,5 2,5 2,5
Sodium n i t r i t e  /mg./LOOgm./ 6 6 10 20

Ascorbic acid /mg./LOOgn./ 0 50 50 50
pHx l 5,¿40 5,39 5,39 5,¿40
prHxl 25,6 23,1 22,8 22,8
n it r i t e x1 » ^ + T T + ++
pHx2 2,6 6 2,93 2,91 2,95
prHx2 2*4,9 23,1 22,7 22,14
n i t r i t e x " J y 0 0 0 0

ascorbic acid /mg./l00gm./ x2 0 7,0 2 1,2 26,8

ascorbic acid/percentage o f  the
quantity mixed into the meat/ - 1*4,0 ¿42, k 53,6

*1 Stored overn ight. 5 gn. meat + 50 ml. d is t i l l e d  water.

 ̂ A fte r  heating. 10 gn. meat pounded in a mortar with 15 gin. 
c ry s ta lliz e d  sugar and 1  gm. c ry s ta lliz e d  c i t r ic  acid , then 
f i l l e d  up to 200 mis.

y With the reagent G riess-Ilosvay . The increasing amounts are 
marked with the signs; r , + , +T, ++



pH" and P^H-values, fa r th e r  n i t r i t e  content o f  cominuted meats
cured w ith n i t r i t e .

Table 2.

Substances 
bixed into the 
beat.

I '

Salt /$/

Sodium n it r i t e  
/bg./loo gm,/.

Ascorbic acid

2,5

6

2,5

6

2,5

10

2,5

10

2,5

20

2,5

20

2,5

bo

2,5

bo

.. /bg./ioo gm./ 50 50 — 50 — 50

pH1 5,b7 5,b2 5,1(7 5 ,b2 5 ,b l 5 ,bo 5,b2 5, bi

p rH 1 2b ,6 22,3 2b,b 22,3 23,6 21,9 23,9 22,0
h it r i t e   ̂ »y + T ▼ + 4- + +++• ++ ++++ +++

PH2 2,56 2,70 2,60 2,63 2,66 2,65 2 , 6b 2,59

p r l l 2 23 ,b 22,¿4 2 3 ,1 22,2 23,6 22,2 23, b 22,1

P it r ite ^  *y + 0 ++ 0 + +*r 0 +++ traces

 ̂ Stored overnight. 5 gm. meat + 50 mis . o f  d i s t i l le d water.

y

! rmL +  fo llow in C the heatmg. 5 gm. meat pounded
in a mortar with 15 gm. c ry s ta lliz ed  sugar and 1 gm. c ry s ta lliz ed  
c i t r ic  acid + 50 mis. o f  d is t i l le d  water.

i he.??af? nt ?f  G riess-Ilosvay. The increasing amounts are 
marked with tne signs: 0, r , + , + t , ++, ++t , +++, ++++



Effect o f  n i t r i t e ,  la c t ic  and ascorbic acid on 0,5  percent hemoglobin
solu tions /

Table 3 .

Serial
lumber Media pH prH Time

a fte r
prepara
-tion

Color a f t e r  M icrob io lo- 
16 -2 1  71 120 g ic a l
hours fo llow in g  decomposi- 
the preparation tion  odour

a fte r  2 
y/eeks

----------------------------- i------------------------------------------------------- —
1 *Hemo g l ob in-/Hb -/ i7,75 26,0 3n.l5min. - -  p o s it iv e -  

solution 1 stinking

^<Hb_sol. + 7 mg.Nal'TO^ 7,6 0  25,5  3b .25min. - t p o s it iv e -
s tinicing

I  '^fb-sol. + 0,05 ml. 
la c tic  acid

p o s it iv e -
U,00 25,U 3b.U5min. - t stink ing

^•Eb-sol. + 33 mg. 
^corb ie  acid b ,/2  2 2 ,1  15 i.iin pj_qUj_ay p o s it iv e -

at the b o t- stinicing
tom: pa le-
brov/n
sediment

- -r t

*Eb«-soi, + 7 mg.NaNOg 
+0,025 m l.l a e t . acid 5 ,1 0  25,0  3h .30min. T + ++ p os itive  -

le ss  
stinking 
than 1 , 2.

(V ^ s o l .  + 7 mg. NaNOp 
+S>,05 m l.la c t .a c id 3,90 2U,8 3h.bGmin. ++++ ++++ ++++ n ega tive-

no t
s t inking

^ - s o l .  + k mg.NaNOp 
uj05 m l.la c t.a c id

3,90 25,5  3b.U3min. ++++ ++++ ++++ ^ a t i  ve
st inking. 
Pos. - s t in 
king*

1 +ÎÏ1 Î0 1« + 7 mg.NallO 
^>05mi.lact.acid+ d 

s^^^C.asc. acid

! N negative - 
13,80 2 1 ,5  3b .50min. + ++ +++ not s t in 

king

‘^ -S o l.  + i|mg.NaN0p+ 
»05mi# la e t . acid+ 

l^ g .a s c .a c id

negative-
3,80 20,3 3h .58min. - - - not

stink ing.
Pos-stin -
king*

+
++

++++



the meanwhile occurred drying considered



—

ç s \
Table

^ata of examination of cooked, smoked, larged sized sausages/sausages of Paris/ 
made with ascorbic acid. (See Table 4, Serial Number l )

Date of 
Examina
tion

27th Nov.
1955

Dec.

0/without 1./50 gm. 2./250 gm.
asc. acid asc. acid asc. acid

for 100 kg. for 100 kg.
finished finished
product product

Colour,exter- yellowish- fairer than 0 as 1 .
nal/casings/ 
Colour, internal

brown
fa irly  pink brighter than as 1 .

/plane section/ 0
Odour agreeable more agree

able than 0
as 1 .

Taste One cannot find a distinct difference between
the samples

Water content 
/per cent/

69,7 70,3 70,4

Ascorbic acid 0 0,030x 0,170x
/per cent/ 0,032 0,160

Colour, internal 
/plane section/ fair brighter 

than 0
brighter 
than 1 .

Odour a l i t t le  stale better than 0 better than 1 .
Water/per cent/ 65,0 64,2 63,6
Asc.acid/per cent/ 0 0,028 0,154
PH 5,82 5,72 5,6?
prH 25,7 23,8 22,3

28th Dec. Exterior/casings/ a white mould as 0 as 0
Colour/plane sect./ red darker red 

than 0
darker red 
than 1 .

Odour stale better than 0 only barely stale, 
nearly agreeable

Consistency compact more oompact 
than 0

mere cunpact 
than 1 .

1356
Colour/plane

sect./
Odour

Water/per cent./ 
Asc.acid/per cent/ 
PH 
prH

dark red darker red darker red
than 0 than 1

stale mere agreeable mere agreeable
than 0 than 1 .

37,2 36,8 35,4
0 0,033 0,222

6,25 6,25 6,08
24,5 22,4 20,6

E*ate of examination of the National Institute cf the Science of Provision 
and Alimentation.



Table 6.
Data of examination of smoked pork sausages/Gyulais, Salamis/made with ascorbic acid 

Serial Date of . Ascorbic Acid
number manufacture examination nv’-xe<3- into recovered in the

the stock finished pH prH Nitrite

\
product. 

gm./lOOkg. gm./100kg. per cent
of the
mixed

Gf/lulai sausages

1« 9th July,
1956

2Ath July, 
1956.

16

6. Nov. ’ 57

7.

8.
9.

6 Feb.*57
Winter Salami

19 May *58

very few^

2. 24th " 17th Spt.'56 32 fewa
3. 48 fewa

4,3 9,0°
4. 18 Jan*57 6 Feb. ‘ 57 64 mucha
5. 96 much3

11,2  1 1 , T
16 Dec.‘ 57 0

9 9 ■
3,03 26,4

18 th 3,00 25,7
13 Feb.'58 2,97 23,9
5 Dec.'57 32 very few0 *
14th 2,2 6,7
16th 1,2 3,6 2,8 24,6
18th 12,1 37,8 3,0 23,9
13 Feb.'58 very few° 2,9 23,4
5 Dec.'57 48 7,0 34,6
14th 3,7 7,6
16th 2,1 4,4 2,85 24,6
16th 6,6 13,7 3,00 24,2
13 Feb.'58 very feu° 2,89 23,3
5 Dec.'57 64 34,0 21,9
14th 10,1 15,8
16th 21,9 34,2 3,0 23,8
18th 19,5 30,5 3,0 24,5
13 Feb.'58 very few° 2,93 22,8

64a 28,9 45 j
very mucha

0
32 very few0

3,1
3,07

26,9
26,2

traces
0

48 It It 3,1 25,9 0
64 II tt

3,1 25,7 0

b
c
d

^ t ir^ t ie n ^ ith . diohloro-phenol-indophenol paper according to the method of
------ ~nd Echm.
Det

iiote:

N0 °~’rainaticn quantitative in other part o f the sample.
Ih e ^ tK  ^ ° ° idec3ly  deteminable with dichloro-phenol-indcphenol-solution.

er samples /32 and 48gm«ascorbic acid mixed into 100kg stock/ are missed.
^term ination of ascorbic acid, pH and prH lOgm. ground sausage 

in a J^ntar with 15 gm. c rysta llised  sugar and 1 gra. 
-talixsod c it r ic  acid, then f i l l e d  up to 200mls. with freshly boiled  
ccc o i d is t i l le d  water. For the determinations the f i lte re d  

solutions were used.


