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3 ^ A T IL E  a m in e s  i n  dry s a u s a g e .

VANDEKERCKHOVE.

Tabi
ratorium Voeding en Hyg iëne , Gent, B e lg i ë .

The c
^  ° nce n t r a t io n  o f  some im portant amines was determ ined in  d ry  ferm ented  sausages. T o ta l

ne c°n te n t  ranged from 23.8 mg t o  195.2 mg per  100 g o f  d ry  m a t te r .  Maximal amounts

„ ,6 mg o f  h is tam in e ,  39.6 mg o f  putrescirce and 150.6 mg o f  tyram ine per  100 g o f  dry

iti Sr Were found. Y-amin °  b u t y r i c a c id ,  d e c a rb o x y la t io n  product o f  g lu tam ic  a c id ,  was found

°°n cen tra t ion  up t o  207.1 mg per 100 g o f  d ry  m a t te r .  The fo rm a t ion  o f  p u t r e s c in e  from Ĉcri ». .
p0 he was su gges ted .  A la r g e  v a r i a t i o n  in  the  amine con ten t  and com pos it ion  was found, 

s ib ly  r e l a t e d  to  d i f f e r e n t  methods o f  f a b r i c a t i o n  and to  the  s p e c i f i c  f l o r a  o f  the

U, a9es. -jn v i ew 0 f  p o s s ib l e  harmful e f f e c t s  o f  these  amines, i t  i s  s ta te d  th a t  concen tra -°ns
t ep o r ted  in  t h i s  no te  d ese rv e  c a r e fu l  r e f l e c t i o n  and fu r th e r  i n v e s t i g a t i o n .

VOLATILS DANS LE SAUCISSON SEC.

vANdEKERCKHOVE.
b̂,'°hat

° r ium Voed ing en Hyg iëne ,  Gent, B e l g i ë .

a
Ta c e:cminé la  c o n cen t ra t io n  en amines dans 30 d i f f é r e n t e s  marques de saucisson  sec .

a ^  Cent r a t i o n  t o t a l e  v a r i e  en t r e  23,8 mg e t  195,2 mg per  100 g de m a t iè re  sèche. On

l00 Uv® ju sq u 'à  28,6 mg d 'h is ta m in e ,  39,6 mg de p u t re s c é in e  e t  150,6 mg de tyram ine par

llpp m a t iè re  sèche. A c id e  y-amino b u ty r iq u e ,  p ro d u i t  de d é ca rb o x y la t io n  de 1 a c id e

'T'îue a t t e i n t  des c o n cen t ra t io n s  de 207,1 mg oar 100 g de m a t iè re  sèche. La fo rm a t ion  
PUtj;Cq:hc, t s scé in e  à p a r t i r  de l ' a r g i n i n e  e s t  suggérée .  I l  y a des grandes v a r i a t i o n s  dans la

^0r3- ^ t i o n  e t  l a  com pos it ion  des amines ce qu i s 'e x p l i q u e  p e u t - ê t r e  par l e s  d i f f é r e n t s  

W-, 6 f a b r i c a t i o n  e t  l e s  f l o r e s  d i v e r s e s  des sauc issons . Tenu compte de l ' a c t i o n  e v en tu e l-

n Us n° c i v e  de ces amines, l e s  c o n cen tra t io n s  mentionnées dans ce t r a v a i l  m é r i t en t  la  

^rande a t t e n t i o n .
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NICHT-FLUCHTIGE AMINEN IN ROHWURST.

PAUL VANDEKERCKHOVE.

Laboratorium  Voeding en Hyg iene , Gent, B e lg i e .

D ie v o l i e g e n d e  Untersuchung b e t r i f f t  30 v e rs ch ied en e  Rohwurstmarken. Die

an aminen zwankte von 23,8 mg b i s  zu 195,2 mg Dro 100 g T rockensubstanz. MaximalkozentraLtl°'

gefunden. Y-NH2- B u t te r s ä u re , d ecarboxy lie rung 'sprodukt von Glutaminsäure e r r e i c h t  b is  zu 

2 0 7 ,1 'mg pro  100 g T .S .  Die B ildung von P u tre s c e in e  aus A rg in in e  w ird  s u g g e r i e r t .  Die 

n is s e  deuten au f e in e  g rosse  Schwankung in  Amineart und -  g e h a l t ,  was m ög l ich e rw e is e

Beachtung schenken müssen.

HEJIETy' nS  A M H h l B CyX O K O IH EH üh  KOJIEACE 

Ilayjib BaHfleKepexoße

JlaßopaTopuH immeBNx npoflyKTOB h mrHeHN, TeHT, Bejibrnn.
Laboratorium Voeding e n  Hygiäne

HacToninee HccjieflOBaHne o t h o c h t c h k 30 copTaia cyxoKongeHoa KOJißacn. OnpenejiHJiact 
KOHpeHTpaiiHH BaaiHNx slmhkcb . OömaH KOHiieHTpapHH aMHijoB KOJieöJieTCH Meütny 23,8 u r  

h 195,2 Mr Ha 100 r cyxoro BemeeTBa. OnpejiejieHo MaKCMMajiBHyB KOHiieHTpapH»
28,6 Mr THCTaMüHa, 39,6 Mr nyTpecpHHa h 150,6 Mr TwpaMHHa Ha 100 r cyxoro BemeeTBa. 
T-NH2 - MaCJIHHOH KHCJIOTN, IipOflyKTa fleKapÖOKCHJIHpOBaHHH rJiyTaMMHOBOÜ KHCJIOTN, H a ,iiA e li0  

207,1 Mr Ha 100 r cyxoro BemeeTBa. IIpeflnojiaraeTCH, hto nponcxonHT o6pa3QBaHHe 
nyTpecpHHa H3 arpHHHHa. Pe3yjiBTaru yKa3HBas)T Ha SojiBmae KOJieöaHwn b BHßax h coflep- 
HcaHHH aMHHOB, HTo, BO3MOKH0, CBH3aH0 c pa3JiM9HNMH cnocoÖaMH npoflyKRHM h rpynnaMH 
MHKpotpjiopa. b KOjiöace.
Mkien BBHfly HeiKejiaTejiBHNe stjpcfjeKTN, BN3NBaeMNe yKa3aHHHMH aMHHaMH, önjio ycTanoBJieHO,
v to npHBeneHHüe b btom cooöineHHH KOHpeHTpapHH aMHHOB 3acjiy3KHBaBT flajiBHeümero 
BHHMaHHH H HCCJieflOBaHHH.

zusammenhängt m it  den v e rs ch ied en e  H e rs te l lu n g s v e r fa h re n  und Keimgruope. Unserer Ansich1- 
nach w ird  man den Problem des A u f t r e t e n s  d i e s e r  unerwünschter Amine in  Rohwurst vermehrt®

/ üepeBeneHo cTapaHHHMH MHCTiiTyTa WccjieflOBaHHH Mnca /



G2
Aniines  i n  dry fermented  sausage

pAUL VANDEKERCKHOVE and DANIEL DEMEYER

pa c m t e i t  Landbouw, U n i v e r s i t e i t  Gent 

' A r s t o e l  Voed ing en Hyg iëne , 9230 M e l le

P roduction

We a lready  mentioned the  occurence o f  h ig h ly  b a s ic  amines in  d ry  fe rm ented  sausages 

(t)i e r i ck e t  a l ,  1974). R e c e n t ly ,  R ice  e t  a l  (1975) r e p o r te d  the presence  o f  h is tam ine  

C on cen tra t ion s  low er  than 1 mg per  100 g) and o f  tyram ine (up to  123.7 mg pe r  100 g 

A  a Genova sa lam i) in  meat p rodu c ts .  Amine con ten ts  o f  p rocessed  pork b e l l i e s  has 

aIso been in v e s t i g a t e d  ( S p i n e l l i  e t  a l ,  1976). C oncen tra t ions  pe r  100 g o f  lean  

t lssue ranged from 0.03 mg f o r  cadave r in e  t o  8.1 mg f o r  spermine, w h i le  typ e  o f  

pr°c e s s in g  d id  not s i g n i f i c a n t l y  a f f e c t  amine con ten ts .
It; i s  w e l l  known th a t  h igh  l e v e l s  o f  th ese  amines c o n s t i t u t e  a p o s s ib l e  danger to  

Pa t ients t r e a t e d  w ith  i n h ib i t o r s  o f  monoamineoxydase (MAO) s in c e  the pathway f o r  

A c t i v a t i o n  o f  amines a f t e r  in g e s t io n  i s  b locked  (W a lk e r . ,  1965). Furthermore, some 

9mines are suspected  to  p r e c i p i t a t e  m ig ra in e  a t ta cks  in  s u s c e p t ib l e  s u b je c t s ,  e . g .  

P a m in e  and 2 -pheny le thy lam ine  (H a n in g ton . , 1967; S a n d le r . ,  1974). R e c e n t ly ,

'A t h e s e n  (1975) showed th a t  the  d iamines p u t r e s c in e  and cadave r in e  can r e a c t  w ith  

^t r i t e  to  form h e t e r o c y c l i c  c a r c in o g e n ic  n it rosam ines  r e s p e c t i v e l y  n i t r o s o p y r r o l i d in e  

n i t r o s o p i p e r i d i n e .
Ttlis Paper d e a ls  w ith  the  amine con ten t  o f  commercial B e lg ian  dry  sausages as p a r t  

 ̂ a study on the  n onpro te in  n i t r o g e n  compounds in  t h i s  type  o f  meat p roduct ,  

^andekerckhove, 1976)

^ erimental
Aitr
 ̂ A s  were s epa ra ted  us ing  a Technicon amino a c id  a n a ly z e r .

the r e s in  we used in  our p re v iou s  work (Vandekerckhove and H en d e r ic k x . , 1973) was 

0 longer a v a i l a b l e ,  a new method was deve lopped  us ing  another r e s in  (Technicon 

Chr°mobeads C 2) and sodium b u f f e r s  (Vandekerckhove .,  1976). Amines were e x t r a c t e d  

r̂° m dry sausage as f o l l o w s  : 5 g o f  mixed sausage was e x t r a c t e d  tw ic e  w ith  1 N HC104 

^1) by hom ogen isat ion  (3 min) in  a V i r t i s  apparatus (G a rd in e r ,  N . Y . ) . A f t e r  

6ui' - r a l iSa t ion  w ith  KOH, f i l t r a t i o n  and e va p o ra t io n  under vacuum, the  r e s id u  was 

d i s s o l v e d  in  10 ml 0.1 % HC1. An a l i q u o t  o f  t h i s  was p la ced  on the column. The 

6A d  used, a l lo w s  q u a n t i t a t i v e  s ep a ra t io n  o f  a r g in in e ,  h is tam in e ,  cad ave r in e ,  

' A s c i n e ,  ty ram in e ,  2-p h en y le th y lam in e ,  agmatine and tryp tam in e .

StJETS AND DISCUSSION

1 shows the amine content of 24 different brands of Belgian dry fermented 
UsA ,  expressed as mg/100 g of dry matter. Tyramine and putrescine, the respective 
A b o x y l a t i o n  products of tyrosine and ornithine, were the prevailing amines found. 
6 °ccurence of high concentrations of tyramine and histamine corresponds with the 
SaPPearance of tyrosine and histidine during dry sausage ripening (Dierick et al,
^ • The presence of putrescine is probably related to the fact that only low 

‘°Unts of free arginine were detected. Indeed, arginine is a well known precursor 
the formation of putrescine by a number of pathways summarized in fig. 1 (Prins., 
75)- Pathways 1 and(or) 2 were the most likely to occur, because small amounts of 
^ A i n e  were found in the free amino acid fraction of dry sausage (Dierick et a l ,



G 2 A
1974), whereas we neve r  d e t e c t e d  th e  presence  o f  agmatine. Reasons f o r  the  l a r g e  

v a r i a t i o n  in  amine co n cen tra t io n s  found ( t a b l e  1) are  not c l e a r .  There  was no 

apparent r e l a t i o n s h ip  between amine con ten t  and co n cen tra t io n s  o f  o th e r  components 

o f  the  sausage (ammonia, a-NH2-N, p r o t e in  c o n ten t ,  p H ) (V an d ek erck h ove . , 1976).

However, th r e e  sepa ra te  samples o f  French a i r  d r i e d  sausages r e f e r r e d  to  as "pur 

p o r e " ,  showed a d i f f e r e n t  amine p a t t e r n ,  main ly  due t o  an in c rea sed  con ten t  o f  

c a d a ve r in e ,  the  d e c a rb o x y la t io n  p roduct  o f  l y s in e  (Tab le  2 ) .  C oncen tra t ion s  o f  

cadave r in e  and h is tam ine  were comparable t o  the  c o n c e n t ra t io n  o f  p u t r e s c in e  in  these  

samples, in  c o n t ra s t  t o  da ta  p resen ted  in  t a b le  1. Th is  s t r i k i n g  d i f f e r e n c e  in  amine 

com pos it ion  i s  c e r t a i n l y  no t  r e l a t e d  t o  any d i f f e r e n c e  in  amino a c id  com pos it ion  o f  

th e  meat used. Indeed pork and b e e f  amino a c id  com pos it ion  are  s im i l a r  (A n t i l a  and 

A n t i l a . , 1967; Gruhn., 1965). In  a s epa ra te  exper im en t,  we determ ined  the  amount o f  

f r e e  g lu tam ic  a c id  and i t s  d e c a rb o x y la t io n  p rod u c t ,  ^-amino b u t y r i c  a c id  (Tab le  3 ) .

The f a c t  th a t  g lu tam ic  a c id  i s  f r e q u e n t l y  used as a f l a v o r  a d d i t i v e  in  B e lg ia n  dry 

sausage e x p la in s  th e  v e r y  h igh  l e v e l s  o f t e n  found. The t a b l e  a ls o  i l l u s t r a t e s  th a t  

a la r g e  p a r t  o f  th e  g lu tam ic  a c id  l i b e r a t e d  by p r o t e o l y s i s  dur ing  the  r ip e n in g  process  

(o r  added) can be d e ca rb oxy la ted  by th e  b a c t e r i a l  f l o r a .  Because o f  the  r e p u ls i v e  

t a s t e  o f  ft'-amino b u t y r i c  a c id ,  i t s  p rodu c t ion  c e r t a i n l y  has a n e g a t i v e  e f f e c t  on the 

dry  sausage f l a v o r .  The fa c to rs  u n d e r ly in g  th e  v a r i a t i o n  in  the  amounts o f  decarboxy 

l a t i o n  p roducts  p re s en t  must p robab ly  be sought in  th e  use o f  d i f f e r e n t  r ip e n in g  

c o n d i t io n s  and (o r )  o f  s p e c i f i c  b a c t e r i a  in  the  p r e p a ra t io n  o f  the  sausages. We plan 

to  fu r th e r  i n v e s t i g a t e  th ese  f a c t o r s .  In  v iew  o f  th e  p o s s ib l e  h a rm fu l l  e f f e c t s  o f  

some amines, as a l r e a d y  mentioned (W a lk e r . ,  1965; H an ing ton .,  1967; S a n d le r . ,  1974; 

W arthesen .,  1975) amine c o n cen t ra t io n s  r e p o r t e d  in  t h i s  no te  d ese rv e  a t t e n t io n  and 

fu r th e r  i n v e s t i g a t i o n .  In t h i s  r e s p e c t  we p lan  to  ana lyse  the  same commercial dry 

sausages f o r  th e  p o s s ib l e  occurence o f  n i t r o s o p y r r o l i d in e  and - p ip e r i d in e .
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TABLE 1 : FREE ARGININE AND AMINES IN DRY FERMENTED SAUSAGE 

(mg/100 g D.M.)

Sample arg. h is t . put. cad. tyr. 2-|>h. eth . Tot. am.

i 2.83 6.54 7.67 1 .01 10.18 - 25.40

2 1.71 5.86 8.42 0.54 12.51 - 27.33

3 10.19 12.32 5.96 1.10 16.17 0.71 36.26

4 2.28 1.27 3. 13 2.44 16.94 23.78

5 4.73 tr 8.73 2.29 17.84 tr 28.86

6 14.69 tr 4.96 2.61 21.73 - 29.30

7 19.98 1.81 14.54 1 .26 33.92 2.32 53.85

8 13.21 0.91 4.56 0.99 19.58 - 26.04

9 2.13 2.60 17.21 4,. 88 28.59 1.19 54.47

10 10.57 tr 8.57 5.02 34.01 1.00 48.60

11 4.24 tr 24.64 3.34 32.91 1.06 61.95

12 5.89 tr 9.18 2.61 26.46 0.90 39.15

14 0.97 5.82 27.73 5.57 54.95 0.62 94.69

15 1.02 9. 13 18.82 5.33 43.49 3.46 80.23

16 0.49 3.44 9.19 4.04 31.93 tr 48.60

17 2.52 tr 26.38 4.47 46.14 - 76.99

18
dtr 8.27 21.68 2.53 31.47 0.55 64.50

19 1.40 tr 17.02 1.35 40.48 1.13 59.98

20 tr tr 11.29 tr 25.68 _ 36.97

21 2.72 2.34 39.57 0.95 150.63 1.70 195.19

22 2.05 1.50 17.60 0.67 69.14 0.65 89.56

23 1.90 19.74 36.53 2.32 63.97 6.06 128.62

24 11.16 15.01 7.46 2.71 29.61 tr 54.79

26 1.22 1.89 10.71 0.91 25.42 1.22 40.15

x a 4.91 4.10' 15.06 2.46 36.82 0.94 59.39

. bmm tr tr 3. 13 tr 10.18 - 23.78

cmax 19.98 19.74 39.57 5.57 150.63 6.06 195.19

a : mean value; b : minimum amount found;; c : maximum amount found ;

d : traces.

arg. = arginine ; hist. = histamine; put. = putrescine; cad. = cadaverine;

tyr. = tyramine ; 2-ph# eth. = 2*jJ*enylethy lamine ; Tot. am. = total amines.
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TABLE 2 : AMINES IN FRENCH AIR  DRIED SAUSAGES "PUR PORC" (mg/100 g D.M.)

sample a rg in in e h istam ine p u tre s c in e cadave r in e tyram ine 2 -pheny l-
ethy lam ine

T o ta l
amines

13 4.42 2.65 19.82 29.84 58.62 0.39 111.32

25 5.17 28.59 29.64 16.16 78.71 1.31 154.47

31 1.21 11.38 7.49 6.12 31.92 t r 56.91

xa 3.60 14.21 18.98 17.37 56.42 0.57 107.57

TABLE 3 : FREE GLUTAMIC ACID AND g"-AMINO BUTYRIC ACID IN DRY FERMENTED SAUSAGE (mg/100

sample g l u t . a c id J-N  BA3 sample g lu t ,  a c id g'-N BAa

1 86.41 31.87 18 427.98 37.61

2 285.91 14.13 19 241.50 24.14

3 17.85 148.23 20 442.68 79.56

4 190.26 3.24 21 27.93 159.93

5 179.34 59.76 22 193.20 27.08

6 83.26 141.83 23 248.85 46.81

7 66.67 62.41 24 268.06 12.22

8 511.24 4.78 25 289.69 11.04

9 362.67 13.91 26 166.11 12.14

10 217.03 t r e 27 30.24 207.18

11 179.76 24.29 28 189.00 102.08

12 73.60 64.55 29 165.16 55.13

13 246.22 34.66 30 249.58 6.03

14 210.00 13.17 X d 216.25 47.30
15 311.95 6.92

16 305.44 12.36
. b m in . 17.85 t r e

17 219.87 1.91
cmax. 511.24 207.18

a : g’-amino b u t y r i c  a c id ;  b : minimum amount found; c : maximum amount found; 

d : mean va lu e ;  e : t r a c e s .

FIG. 1 : PATHWAYS OF ARGININE CATABOLISM BY BACTERIA.

agmatine inu tresc ine




