THE INFLUENCE OF NITRITE ON THE FORMATION OF BIOGENIC AMINES IN DRY SAUSAGES
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SUMMARY

d Sausages were manufactured in the pilot plant with three different levels of nitrite (1= 50
%/kg NaNo,, 2= 120 mg/kg NaNO, and 3= 200 mg/kg NaNO,) . The fermentation was performed with five
CQmmerCial starter cultures: Baktoferment 62, Duploferment 66, Pentoferment 85, Condi-Rasant
NWIO and Flora Carn SL. Biogenic amines, nitrite, nitrate, pH, a, and microbial counts were
Imlysed during ripening of the sausages. Nitrite was eliminated during fermentation process.
fter 49 days of ripening the nitrate concentrations were less than 10 mg/kg in all the samples.

The
levels of biogenic amines were compared to each other by calculating Biogenic Amine Index
¥a

for each sausage. Addition of nitrite had no effect on amine formation when fermentation
s : ;
perfOrmed with other starter cultures than Pentoferment 85. With this starter culture the

We
St BAI was achieved as 200 mg/kg NaNO, was added.

INDRODUCTI()N

%gen; ,
Nic amines are of considerable importance in foods, particularly in fermented foods, in

Vi
lg

Sw ’ : . - . .
\ °f their pronounced physiological effects in humans and animals (e.g. migraine, histamine
Ntg

Xj : . . . . :
¢ lCathn). They are mainly formed by decarboxylation of amino acids or by amination and
Ty

Sami :
Aminatjon of aldehydes and ketones (MAGA, 1978; ASKAR and TREPTOW, 1986) . There are several

eDOrt

® > Of high levels of biogenic amines in fermented sausages obtained from retail markets

I
T it 1975; VANDEKERCKHOVE, 1977;, 1982; PECHANEK et al. 1983; TSCHABRUN et al., 1990).
g
%Ev%ffect of raw material, starter cultures and GDL on the biogenic amine formation have been
g louSIY Studied in our laboratory (MAIJALA et al. 1992a,b). Nitrite is known to affect on the
"t
%S :htation Process (LEISTNER et al., 1973; PUOLANNE, 1977). Therefore the purpose of this work
imh]O Study the effect of three different levels of NaNO, addition on the formation of biogenic

eg i
1n dry sausages.

{
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%e\s

me

-S AND METHODS

ic
W formu1a the sizes of sausages and the process used as well as the handling of samples

the
s L ‘ : ; :
Ame as described in our previous work (MAIJALA et al., 1992a). Variations between the

l fe
re
ent
Parts were the starter cultures together with the combinations of three different
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Three parts were fermented by Baktoferment 61 (Bl= 50 mg/kg NaNO,, B2 = 120 Ba

)0 NaNO,) . These sausages were fermented with the combination of 0.7% GDL ‘h

other 12 parts of the sausage mass were fermented without GDL (0,6% glucoSﬂ v

same levels of NaNO, as (B1, B2, B3) but using Duploferment 66 (D1, D2, D3)/| Va

Pentoferment 85 (P1, P2, P3), Condi-Rasant 820/10 (Ci, €2, C3) or Flora-Carn SL _(F2, F2, F3) %W

Cy

starter culture
‘.Ina-
Methods of analy
: : SRR R . TTLE C(
Nitrate and nitrite were analysed by the liquid chromatographic method of EGGERS and CA
" e . : ; ‘ . i
(1986) with some minor modifications. Biogenic amines were determinated as the’
Gy . Bl I e : ' e s Eabin (PEROT.A g6 28 1999 ) M3 s : wer?
dansylderivatives Dby 1liquid chromatography (EEROLA et.al., 1992). Microbial studies Th,
: o : : ! R : : : né
carried out from 10 g of mixed sausage , which was serially diluted with sterile 0.1% pepto fo

44!

and 0.8 dilution was applied to Bile Agar (NCFA, method no-
109¢ B8 e e Eh s i  a NCOP + o 1078) S R e S 1 - pas
199 . Slanetz-Bartley agar (NCFA, method no. 68, 1978), Malt extract agar, blood agar Rm
; ; : G b . . A
containing 5% defibrinated bovine blood and de Man, Rogosa and Sharpe agar with sorbilcC A
S JasE S : ; 2 ted gh Be,
(NCFA, method no. 140, 1991). pH-values were measured using an 0Orion Research Incorbora ~

R

520 pH/mV-meter, with a Ross™ pH-electrode no.8163 (Switzerland). a,~values were obtained at !y
Y

Y) . EG(

[

C using a Rotronic Hygroskop (Fattore Vitale & Co, Ita

RESULTS AND DISCUSSION Re
IR

: i - 1
te and nitrate were analysed after 1, 21 and 49 days after fermentat M

The of nitri
144 (
After 1 day of fermentation the levels of nitrate were higher when more NaNO, was added and 37-
3 el . ] ’ y tati(?' a;
amounts of nitrate were decreased below 10 mg/kg in all samples after 49 days of fermen

an;

G

- r = : : - &h : : Z » z es” 3

(Table 1). The nitrite was almost totally eliminated 1n all samples during fermentation pro¢ MM
N

The 1€¥¢| an,
p¥ Dbyy

levels of lactic acid bacteria are presented in table 2.

ring ripening were typical for the starter cultures used. There were no

detected durling ripenin o \
R

g 8

dif between the samples of different NaNO, addition concerning pH, a, aP (1¢

microorganisms studied. pm

0] 83,
i PR

i 2
lamine, cadaverine, spermidine and spermine remained rather low duflng Vi

. § : . ; 5
The biogenic amines were studied five different times during fermentation.. The amount

tryptam , phenylethyl:
the fermentations Mea values 2 he end . i veni were: tr\ = 5 7/ k9 gk |
€ ermentations Mean values at the end of ripening were: tryptamine 31 mg

Ry
. . : . : iné
ine 28 mg/kg * 15, cadaverine 9 mg/kg * 7, spermidine 5 mg/kg + 1 and spermln Mi]

z
‘€. TS(
ons \/afl p\gl.

2y
from 125 to 302 mg/k (Table 4).
om 12 2 mg/kg (Table 4) J Ky

ncentrations increased during all the fermentations. The amoun

tvramine were in raw material 3 mg/kg and at the end of the ripening the concentrati

- ‘ s , : R a8 of “i >
KARMAS (1981) proposed the Biogenic Amine Index (BAI) for the measurement of the quality ‘ih

+ nll
. _ . ‘ : jdif
seafood: BAI = (Histamine + Putrescine + Cadaverine) / (1+ Spermine + Sperml ‘
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20) Bag Was used to compare the results of different sausages in this study (Table 3). No remarkable
‘+‘“fferences between the different addition levels of NaNO, were detected except when fermented
With Pentoferment 85. The lowest BAI was achieved with this starter culture as 200 mg/kg NaNo,
lif Vas added. Some differences between starter cultures were observed: the lowest BAI was achieved
“ith Flora-Carn SL and the highest BAI with Bactoferment 61. It is possible that the starter

Cy . R : : £ e A .
lture affect on the formation on biogenic amines by influencing on the other microbes of raw

Voterial (MAIJALA et al. 1992b).

f v
¥ CONCLUSIONS

i
¢
h
e °fe were no clear differences between the three different levels of NaNO, added on the
)
fo A
4. ™Mation of biogenic amines during ripening in dry sausages.
LA
56
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1. The levels of nitrite and nitrate (mg/kg) found in sausages during ripening prepared with
ifferent NaNO2 concentrations and five different starter cultures.

day| D1 D2 D3| P1 P2 P3 i G CZ €3 1 'F1-“F2Lu F3}.8F B2 ¢ B3
1 |86 6.1 92| <1 20 35| <i oo ST VAT AR N e TN 13 ety B SRR
21 j‘.2.5 1271161142, 70 13.3’12.1 10.7 .99 {128 129 1221124 112 112
481 €1 <l 30| <t <1 =l Lict - it el Tinthet o<l lbsl sl i)
nitrate 1 |38.9 39.6 118(32.2 62.9 91.0|31.5 48.5 74.9/29.4 60.4 79.1|31.8 43.3 45.0
21 ‘ 69 69 62|92 54 59|52 62 11465 65 66|59 88 13.8
49 } <t 6170158 57 89 <t 26 80457 GO=T7]46 69 80
Table 2. The pH values and lactic acid bacteria (log CFU/g) in dry sausages during ripening
prepared with three different NaNO2 concentrations and five different starter cultures.
day| D1 D2 D3|P1 P2 P3|C1 C2 C3|F1 F2 F3|B1 B2 B3
pH 0 FEZ 87 51 1VET 67 STVET Bl G S 18T 87} & 2%T-vbil
|55 55 56|56 56 56|55 53 53|55 55 54|51 51 52
7 Va7 87 47147 47 47148 47 48|48 47 47148 47 48
21 ! 47 48 47147 46 46144 AT % 48 48 47|49 49 47
49 | 49 49 49|50 50 49|50 50 50(50 49 49|45 49 50
actic 0 |48 48 48|48 48 48|48 48 48|48 48 48| 48 48 48
acid 68 69 68|70 65 65|79 86 84|78 80 84|46 46 44
bacteria 7 |87 83 82|85 79 81|89 91 90|81 84 81|87 87 89
21|82 76 77|80 78 80|76 73 75|86 87 88|86 86 86
49 7558 TA L7023 77186 84,8864 72 71460181 61, 8.2

Table 3. The
cine, C

putres

BAl-results during fermentation of sausages; calculated from the amounts of histamine,
adaverine, spermidine and spermine (mg/kg)

day| B1 82 B3|Dt D2 D3|P1 P2 P3]CL G2 3 1kl F2 Fs
BAI 0 D70 G0 0 0T 101 01 08D S0 R 0T 0 00
2 0:1 204 01D 1 0.1+00 10:3: 0.3 0201 "0 L0 1-0:3 - 300 0
v 12 . 1108103 030310504 08103 03:01102 .02 401
21 53 .44 200110 10-08}11.1.3 06131 27 39103 03 02
3% 188 7150119 156 15]1.7-23:10138 4540103704 06
49 |69 73 63|31 24 28|30 34 10|44 44 48|08 06 06
Table 4. The amounts of tyramine (mg/kg) during fermentation of sausages
day | Bt B2 B3|D1 D2 D3|P1 P2 P3|Ct1 C2 C3|F1 F2 F3
TYR 0 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
2 8 7 7 9 8 6 11 9 25 7 7 6 7 6 6
7 9888 87132 46 35157 34 B[S A Va2 el
21 | 178 207 175|128 121 153|158 142 87 | 182 175 201| 69 62 69
35 | 241 272 217|227 210 184(273 226 160|183 209 202| 75 120 143
49 | 281 302 288|297 253 259|275 235 153|232 230 239|125 172 141
38th ICoMST Clermont-Ferrand France 1992

M

bag
“ﬂnd

Coy

Org
Sey
ic
hilv‘
QXD\






