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RESUMO

ELABORAGAO DE PRODUTO CARNEO PROBIOTICO A PARTIR DE
MICRORGANISMOS ISOLADOS DE LEITES FERMENTADOS
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ABSTRACT
7 L 7 Lactococcus lactis spp lactis 2 \Y 7 V
: 5 Bifidobacterium spp 2" ($ Lactobacillus paracasei ssp paracasei
1"4 M$ c \ vV V7 , Vv 7 7 K
7 5 7 V V7 . Staphylococcus xylosus
Lactococcus lactish 7 \ V7 starterst S. xylosus
L. lactis ssp lactish MFV 7 7 starters; (FV 7 7 & 4 M OF
& "G¢G & 7 7 7 & 7L 7
L 5 7 : Vv 7 : 959( 4 5 4M
*50* 4 5 4" - I)WMT )F**( L (R7 5 7 : 7
7L 7 \% 7V L
7 5 7 & 7 & 0 L 5
8 LV & \% 5
1. INTRODUCTION
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7 : " # \ ?2A ())0% D7
D& "— K \ 6 MSS*$ 7 7
Vv 7 & L 7
"X 7 \ O) (% 7 &

& : 7 7 K & "6 MS*S) X
O)o% 7 L : & 7
5 7 -7 & &

V7 L ! Vv L& \ 4 MSRT$ 7 7 7
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L 7 : K L 7
& b # L 7 & 7
" MSS* 7 N 7 Q)N +KKp 2N0)))
OM & 1 7 " \]7 MSS*( A K
4 A K\X8 AK O)N pp 1 \ ! O)
7 5 O)TS 7 7 7 & 177 &
& 56 V 7 & 7 & V 7
&
7 7 & K & 5 7
L V7 7 7 & 7 &
"6 O)M$
7 V V : & : : 7
L 7 L . 7 L - V7 7 7
& & & 5. 7 7
7 7 & &
K V L " MSS*() I 7 - \
17 MSS*$5
7 S 7 LV L 7 Lactococcus,
Lactobacillus Bifidobacterium V7YV
7 T & 7 7 7L
7 & 5

2. MATERIAL AND METHODS

2.1 Elaboration of the cultures

2.1.1- Blood and plasma

X7 \Y & \Y 7 : 7

7 7 &l
:MN 5
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7 & V aL 7 7 & V
L K 7 48 L & L 7

7 L q '35 7 V &L

0)) = 0) M*A 5

2.1.2- Preparation of the swine plasma medium

7 & 7 : 7 . Lactococcus
Lactobacillus BifidobacteriumV & " & A Ch% A A #
"MSSR$ V7 : 5 7 \% &L,
0) 4 : V V70) 4 : \% 6V : MMV 7

7L, M1 7 . & A "M(Mj MO V , V7
) 4 : A "M) $ 7 7 "0%

L , "9

2.1.3- Microorganisms

7 V  F Bifidobacterium spp 2 Lactococcus lactis ssp lactis 2
Lactobacillus paracasei ssp paracasei 1 ; : K" 5
O)R 5 Q)R$ 7 7LV ™ & V7 #! 5

2.1.4- Preparation of the cultures for fermentation and suspension

7 & V77 : K #1
5 Lactococcus lactis ssp lactis 2 4 & cillus paracasei ssp
paracasei 1 \Y/ : #Y & 7 & D T*7 ORM 5
Bifidobacterium spp 2 \Y/ : #1& 7V 7))9N L 6
& & . R(7 ORj 5

2.1.4.1- Lactococcus lactis spp lactis 2 culture
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MN" 2§ @ 7 V 7V
7 507 Y 77 : V70
5 7 6V K R)V 7 1 -6 *N 7 .7
(VAR))) ORj "K)Mj $&L OP 7 "™ &A C% A AN\
# MSSR$5

2.1.4.2- Evaluation of the fermentation

7 V 7 M* 7 V7
V & & v o oo,7 5 7
7 V 7 7 77 L 7 5
7 & \Y 7 7 7 #1
V & CT* 7 ORN 5 7 VAR L
4" 5 4% - ) MSS9$5 7 LV
& & PM) 7 "4 & (1 K

2.1.4.3- Maintenance of the starter culture

Lactococcus lactis ssp lactis 2 7 7 L 7 V7 7
Vv : : 7 : T, 7 V
% Y & \/ : - 0) 0))) 5
7 \Y : 7 & vV V 7 MN "V2 §

A K K 7 A M O%

2.1.4.4- Bifidobacterium spp 2 and Lactobacillus paracasei ssp paracasei 1

suspensions

7 V V & L M5O N
5 7 A 7 : Vv
V 7 7 K 7 5 7 . Bifidobacterium V
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& . R(7 ORM V7 7 Lactobacillus V
& & CT*T ORMN 5

2.2 - Salami processing

! & ; K'PN$ : A & K "ON$ & :"ONS$
7 . V F1 "ON$ 1 1— 1 1-(")50NS$ ,
")5(9N$ ")59N$ ")59N$ V7 ")5(N$ \
")59N% 4 K & KV 7 7 M( 7 & 9
5 7 V K : » 5
7 V KV vV 7 & K 7 5
7 7 "1 SV & , 0 : L :&
, 5 \% 7 7 \% 7
, v 7 5 7 & \% T& 7 F
M ( 05
Vv 7 7
7 & 7 7 7 & 5 7
& 7 & \/ V7 . Staphylococcus xylosus
" 10 756 $ Lactococcus lactis " @ $ , L
M)P * Y57 starter Y 7 , L MF 5 M
7 & 5 7 \% V7 : Startersft S.
xylosus " 5 ())R&S L. lactis ssp lactis " 5 O)R S
, L M)° 5 Mg MV V 7 & L
V 7 7 starters 5 7 (V V717 &
Lactobacillus paracasei ssp paracasei M " 5 Q)R S , L M)
s M7 & 5. 7 07 & Bifidobacterium spp
(" 5 O)R$V . LMY 5 Mg
7 & V P) & K
vV 7 , LM9) 5 7 Vv 7

7 L7 & 5 7
7V & M



Table15 7 7 & 5

Days Temperature (°C) Relative humidity (%)
M 9 S9
)( (T SO
)0 © S)
)T (C *9
)9 (M *)
)P O R9
DR (M M*> R9

2.3 - Sampling procedures

L (M" $ 7 &
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Vo oL: : VAR 4 A V7@ 4 :)MN
\Y/ M) : \/ X & L
"1 % MSS9$5
7 & "4 "$V #1 —, $
& . T*7  ORM " K
& 7 V7 & 0 ; D # -
"D#* -, % (T7 ORA : : T9) 5 7 &
Bifidobacterium spp ( V #1 V7 L L
, 7 7 "# L OQO)M$ &
R(7 ORM 5

2.4 - Sensory analysis

7 L L V vim L 5 7
L 7 : : . \V/ 7 7
& &L KL "MSSP$5 7 .7

\% O & : 5

2.5 - Statistical analysis

7 7 7L 7 & L V
" 1-D § K U : V : 7
V7 1 1 pPoM( "MSSP$ V &
V7 <)5)95

3. RESULTS AND DISCUSSION

3.1- Lactococcus lactis spp lactis 2 culture
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7 V7 L"PM)  §: Lactococcus lactis ssp lactis 2
7V M5 7 & V. 99(4 5 4"
LV D)MTS 7 V7 , KV (R7 V 7 *59* 4 5 4"
& L )G 7 7 7V 7
& 7 5 6L 17 "MSS*$ AL 7L L
& 7 V7 & . Lactobacillus sp. 7 77
V  SiRM 4 5 4" a7 s- 7 7 7 "O)RS$
7 7 , V7 : Lactobacillus plantarum Q) 7 V7 :
S5*( 4 5 4%
M) M
g - ,.."“""""'I " g
R AR
56 | IR =
3 ( Mc°
) - ‘ ‘ ‘ ‘ — )
) P M(C M (T 0)
Time (hours)
Figure 1. Lactococcus lactis ssp lactis 2 V7 L"— § PM) 5
3.2- Physical and chemical analysis
7 6 LA V ) L P5) : " % 7
L 7 6 M »¥ Vvr 7 7 7 95)5 "L
MT$ 6 Vv L 7 V \% "T5S$
77 7 M "95($
- 7 L "L (M 7 6 "95T$
LV & M5 oL 5 "MSS*$ & 7
V7 L 5 5 "O)RS$: 6
7 LM i TSS) 95T V7 V77
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7 7 L Lactococcus lactis ssp lactis \/
V7 V7 : 7 & "4 =%
1 7 7 6 V7 7 N 5
"MSS*$ 7 L : " A7 7 6 95T5

98?\
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Figure 2. 6 vV 7
F V7 : Saphylococcus xylosus " 10 756 $
Lactococcus lactis " @ $ MF Vv 7 starterst S. xylosus "

5 O)R&S L. lactis ssp lactis " 5 Q)R K G V7 startersf S.
xylosus " 5 Q)R&S L. lactis ssp lactis " 5 Q)RS Lactobacillus paracasei
ssp paracasei M " 5 O)R K OF V7 starterst S. xylosus "

5 Q)R&S L. lactis ssp lactis " 5 Q)R S Bifidobacterium spp (" 5 Q)R
7 V L" V$ 7V 0 V7 7 V
LA VvV )iS*: 7 )5SS 7 & 5
7 & 7 V 5 "L 7
7 "L (M$ 7 Vv )5*)s 7 7 V 6
7 V 7 L : 7 7 L
5 7 7 V L: V  b)5S) V7 7
7 S V7 : 7 & 7 4 F 7L "8 n K MSS9$%
5 "O)RS$: 7 V KV7 L
"1 - 7 L : :: 7 Vv Vv &

1559 7 : 7LV & V  )SR9Q)i*Ps
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M
2% ERRR S o
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. | TS A A (
) 9, 9
)R :
) R MT '
Time (days)
Figure 3. X L V7
b F V7 . Saphylococcus xylosus " 10 75
6 $ Lactococcus lactis " @ $ MF Vv 7 startersF S. xylosus
5 Q)R&S L. lactis ssp lactis " 5 Q)R K G V7
starterst S. xylosus " 5 OQ)R&S L. lactis ssp lactis " 5 Q)R $ Lactobacillus
paracasei ssp paracasei M " 5 Q)R K OF VvV 7 starterst S. xylosus
' 5 OQO)R&S L. lactis ssp lactis " 5 Q)R $ Bifidobacterium spp ("
5 O)RH
7 VvV 7 Vv TTN " TS : 7
5 7 V 77 #H "MSST$ 7
& V 0) TN : L : 5 1 ]
# "0))$: 7 V KV 7. 7
vV 7 & TTNS
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7 7 (€
Vv 7 7 7 L .7
Table 2. : V7
Days Treatments L a b
9S)( M(T)& M) (S
M 9( (9& MO*( & S RO&
) ( 9P SO M( PR& M)HS &
0 9IM S)& M9 PR M) MS &
9P MR M* RS S9(
M 9) (0& MR )R SMS &
)0 ( TS S0& M* TP SO &
0 TS T(& MP SM * (M&
M)T MS R9 S MO
M TR MM& MR T) R **&
)R ( T9 SM& MS 09 S M)
0 T**9 & MP S9 R RS&
TS S) (M*9 S)HP
M TP *M MR *0 RPO &
MT ( T(*S MS P)& *MR &
0 TTS) MR R9 P SO&
TT)( (V) R™*S
M T(*P M* T*& R 9P&
W ( T™ 00 O & P 0*&
0 TO MS M* )0& PO(&
&L 7 7 : L " b)5)98
KL . F V7 . Saphylococcus xylosus "
10 756 $ Lactococcus lactis " @ $ MF VvV 7 startersf
S. xylosus " 5 OQ)Ré&S L. lactis ssp lactis " 5 O)R K (G V7
starterst S. xylosus " 5 Q)R&S L. lactis ssp lactis " 5 Q)RS
Lactobacillus paracasei ssp paracasei M " 5 O)R K V7
starterst S. xylosus " 5 ()R&S L. lactis ssp lactis " 5 O)RS
Bifidobacterium spp (" 5 Q)R$
7 Ll 7
L oL 5 "™SS*$ & V7 5 al
& 7 V7 7 &
7 & V 1- & 7 & "1-5
5 "O)RS 7 L&L 7
L 5 7 VvV 7 v7 7

MP 7 '
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AL 11— ¢ 1- 7 7 7V L & 7
) L & b
bl & V7 7
57 "O)R$ 7 &
7V L &L 7 5 % L 7
L L & LV 5

3.2- Microbiological analysis

4 & "4 "$ & 0% 7 7 .
7 7 V 7 5 starter
Lactococcus lactis, 7 VA )& 5 M 7 & v o owm
5% — LA 7 starters V 7
7 56 V 7 & 7 &L
& 7LV 7 \Y/ 7 V ,
7 & : i’ 7 L L ": & 7 & " 0%
5 "O)RS: & 7 Vi 7 4

950T  RMP V77 1 LA 5
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Table 3. & L "4 5 Vg V7o 5
Days Treatments LAB
P5SR
M P59(
) ( RT
0 95*(&
R5PT
M R5PS
)0 ( R5)9&
0 P5P9
R5RM &
M R5RP
R ( P5*P
0 R59(&
*5)9
M R9S &
MT ( R5(9&
0 P590
R5PP
M P5P9
' ( P5SP&
0 P5T
&L 7 7 : L = " b)5)9s
KL . V7 . Saphylococcus xylosus "
10 756 $ Lactococcus lactis " @ $ MF V7 startersf
S. xylosus " 5 O)R&S L. lactis ssp lactis " 5 O)R K (F Vv 7
starterst S. xylosus " 5 OQ)R&S L. lactis ssp lactis " 5 O)R S
Lactobacillus paracasei ssp paracasei M " 5 O)R K OF Vv 7
starterst S. xylosus " O)R&S L. lactis ssp lactis " 5 O)R S
Bifidobacterium spp (" 5 Q)R$
- 7 & % 7 7 5 7
V7 7 L: LM 7
L. lactis " $ 7 7 7 "R5PP 4 5 s 7
"M 7TV P5P9 4 5 M V7. (7 4 " VPSP 4
5 Y5t g 7 & V. P)T4 5 M
& 7 5 5 "O)RS & VvV 959P
*PS V77 R | 5
7 & 7 b o 0) L 7
4 F 7V 7 P5*R 4 5 M "l & " 0% \Y



PSSP 4 5 M7 7 & V
6 V P) L 7
& 5 7 \Y (FT5S) 4
7 L ' 9
paracasei 4 6 (9RS vV K 7
7 L& 7 \Y/
7 : L L " 7
7 L7
7 : V7 7 V
MSSMQ ! X K X K \ 8
7 & &
& 7 7
"1 X K X K L \ 8 7
v "
LA M7 Vv
"05RO 4 I O5RR 4
05T9 4 5 M 0% 7
7 V 6 7 7
Salmonella
" 7V H 7 7
& L
L 7 & 5 7
5
3.3- Sensory evaluation:
7 L " & T$ &L
V77 & " (
LA V77 5

7
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& & 5
7 V V7 &

5 M OF 95)( 4 5 Mg
&L7 7L Lb.
7V

5 O)(®
WP&: & 5 M
7 "1 \# &
MSSP$5 7
Y 7 L
7 7
MSSPS$5
7V $V v 7 W 5 M
V7 &
.7 M 059* 4 5 M (
7
\Y 7
7
7 V7
7 % L 7 L : 7
7 & 7
o$ vV L
7 MV & 7 7 7L
& 7 7 6 :7
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50 A V7V 6
95T " MSS*$5
Table 4. : L Do 5
M ( 0
0559 95(& T5( Oh*
T5)) 95(9& T50 T599
TsM) & 9599 T5*9 & 95T9
, T5))& T S9 T5S9 T59) &
&L 7 7 : L = " b)5)9%
. F V7 : Saphylococcus xylosus "
10 756 $ Lactococcus lactis " @ $ MF V7 starterst
S. xylosus " 5 OQ)Ré&S L. lactis ssp lactis " 5 Q)R K (G V7
starterst S. xylosus " 5 OQ)R&S L. lactis ssp lactis " 5 Q)RS
Lactobacillus paracasei ssp paracasei M " 5 O)R K OF V7
starterst S. xylosus " 5 (Q)R&S L. lactis ssp lactis " 5 O)RS
Bifidobacterium spp (" 5 OQ)R$
7 , 7 M ( oV L
& L & 7 7 Dol : , M (7 7
7 7 V717 5. 7
VvV 7 V & 7 7 VvV 7 5

4. CONCLUSION

7 7 L V 7 V

7 v 5

7 &L V. V7 7 7
7L 7 & \Y L
7 7 5

7 L , 0) L V7 7

7 & 7 & & 7 M &
& Vs

7 & &



7

7

" & A G C% A +5

&

8). 7 5"O)$ D

5. REFERENCES

45 "MSS*$5 L
5. FTT
MSS*5 5 *(P * (RS

"($ (PM (POS

O)DRS

1

EM)SM)MP2:5

5

il

il

il

; 5. 1
L 9P ((R (0)5
A =50 # 45 "MSSR$
: & 5] ; 1
5 5%5 A
& 5 ())R5 RT3
$ 1
"5 5 5 : L 7
L 5 !
5O)RDHRIIMS O)RS
4545 5 1515 0 45 .5
+5 N# A 5 5. T
F 4
4
O)RS #— 5
7 & K 7 & 5. 5
4545 ) 1515 455 K 5
+5 N#H# A 5 5. Lactobacillus
F 1 4
4
O)R S #— 5
4545 5 1515 455 N 5
+5 N# A 5 5 7 D5 Iy 5
Staphylococcus xylosus 5.
R O)R 1.1
b FIL

5.

V77

Lactobacillus gasseri

il

~N 2o

R OR

L

i

50

L OT

F

"MS*P$5

O)R&S

"5

5



oL N#AL 50 # #5 %6 5 +0 1 7V A 5"MSS*$
7 & Lactococcus lactis :
: 5. ] & L TO (OM (095
\ 5 5 X5 L& 5 N4 X5 5"MSRT$ :
: : 5] : 1 0S
"SM)$ MR9 MRR5
5 +5 L X51VG K"MSSM$%. F +46-G— N#+1 +4+1 5 r [
5+ : : : & 5 1 5
FM)5SMYMP2:5 SO)IRDRH (T Q)RS
KL 15 5 C 5 CF + C
7 MSSP5
+KKp 15D 5 6 15 P o+ +5 ! 7
"O)H ! : Escherichia coli —M9RF6R L : &L &
& 5] 71 : *y (MM (M)T5
+KKp II 7K 545 + 15 +5) 1 7 5"OIM & L
: &L Lactobacillus rhamnosus 5. ] :
& L PT Q9 (M)5
+ KK p 15 +5) + 104 & 45) ! 7 N1 7K 5 45
"())M&$ : ;L ; &L
5 ! 9* MMM MMP5
D 5 1 +5 0] 5 # B'O)% 7 A
Micrococcaceae : " 7 A, 1
& L 9T M*S MS95
15 5"())R$ &L
7L V7 5 1
FM)SMYMP2:5 5())R5)R5) (05
6 +5"5"O) (% & Do
: 5. 1 : & L R* MMS MOM3
6 +5 #5 D5 : 7 F 75—,
-, 8 MS*S5
6 8 "OQIMEB & & : F 7
5 1 : 1 RO ORT! ORSI)
6L 585 17 6585 "MSS*$H A & &
7 7 : & 5] :

" *P"M$ OT ORS

51



52

17 ND 65 8 NY 7 &  #YNT 5N 6 X5 5
"O)(. : & "Lactobacillus paracasei$ &
;7 TL 5 # 7. 09 MO0
MO*35
8n K 45 MSS9 - 5. F & 5 K 545
+ MSS95 R : + 5PS
M) S5
5N # 550 ?2A 5"())0%
: 7 , 7 7L5 !
PT OSM 0S*35
- K 65 X5 6 545 &L A #
T "MSS*$
+5 A K 154 A K +5 8 AK 5"())0%
7 A X X K L:
. 7 7 & 5 1 P9 *9S *PR}
7 5 + 5 )] -5 N D 5"OQ)TH
1 . Lactobacillus : : 7
& 5 1 PR 0)S OMR5
pp +5 51 51 85"())0% & &
& L V7 : : L
K5 v 7 : *0 SRM(EG
# & 7 N 150 ! 5 N 5 15 "MSS*§ 7L
7 % 4 & L
5] ; & L *T M)TO M)TSh
# L N : 5 45) 5 "MSS9% 1 & &
7 K 5 v 7 : 9) MOS MT(
# L 5"OQ)MH 7 & & L
5. 1 & L PS MPR M*(5
# #5 +5 + & 5. F stV "515"— §
L G 5L AF & MSST 5TM9 TT)5
1 7 5 " 5 50 +565] 7 5 5 L 7 5. F
D A 51 5 5 @ ; 7 7 &
- 50 X 7 F & 6 7 5R9 RP

MSS*5



53
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' 5 L 7 5TT PTQPPS
! 540X K 5 X K 8 % L 8ng 7 5 #5 "MSSP$5
: : K 575 LY 5 RS STO S99
1o 5 L1 MSSPS
1y 15 & 5 M> 5% 0 F+ & MSS5
15 15 51 4 Fo1.1.1—1 MSS*5
(MP 5
15 15) " # 55 #5 )
o 50 FL & SMS**5M(M 5
X 5 7L 7 L K . 51VG K ()05

X 6 7 # @ ['O)E6 7
: MTT O)M O)P5



54

5 DISCUSSAO
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