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Introduction Sausage fermentation

» Recent studies have indicated that coagulase negative staphylococci (CNS) are not Lipid hydrolysis neutral lipase
. ep - . . . . . . diglyceride: umol/g, others: g/100 g 25 - Comral L7 s 12015129177
only predominant but also exhibit greater biodiversity compared to lactic acid bacteria
H S0l —— Ba
in fermented sausages. 46.50¢ 43.52¢ 45.50¢ 45.19¢ 2.44 g e
o Ab App
o ) _ ] neutral lipids 3 65.53° 61.29° 64.53° 63.11° 2.93 0.047 l 5 it il
» Moderate lipid oxidation can produce appropriate levels of small aldehydes, ketones, 14 60.36" 59.50" 62,190 50510 219 Zist % Kl
0 9.36% 9.50% 10.50%2 9.330 1.53 3 BCh D
. . . . 2 B Cab
and carboxylic acids, thereby enhancing the flavor of meat products. Conversely, phospholipid 3 4.250 4.50% 3.510¢ 6.53% 1.02 ooss | Lot m " e
14 3.98¢ 4.168 4.29% 3.500¢ 1.17 =
excessive lipid oxidation results in the formation of large quantities of volatile 0 170.42% 157.66% 170.84% 163.74/% 3.08 5 5|
diglyceride 3 151.96% 166.9442 166.022 148.11% 2.34 0.012
compounds, associated with off-flavors and undesirable taste. 14 149,205 157.01%% 163.95% 146.28% 3.89 v . |
0 0.75¢ 0.72 0.74¢ 0.77¢ 0.11 R 0 3 1
L] L[] L] . L L] . . . Tmc(d)
» Currently, there is limited knowledge regarding the precise enzyme activities monoglyceride 3 091 1.33% 149 151 026 <0001 ‘
14 2.58¢ 2,675 4.29% 3.65% 0.12
. . .. . . . . = . - = —
associated with lipid hydrolysis and oxidation of CNS strains and the effects of them on 0 288 1.38° 253" 299" 022 3
free glycerol 3 2.90¢ 2.49Pb 3.8780 4.35Ab 0.19 <0.001 20 -
] B s 57
Sausage fermentatlon 14 3.520Pa 5.0482 4.77¢ 5.8742 0.08 [ Conrol L7 S129_[S129+1.77
6.63¢° 9.20% 9.394c 8.578¢ 0.89 A _ .
A A total fatty acids 3 19.0382 22.57% 13.11P° 17.47 1.25 <0.001 EisF w Aa
14 20.30°2 24.47¢ 33.68% 30.728 1.52 g A an [
£ Jp &
£
= 10
Total FFA: g/100g, others: mg/100 g ; o
. . . . . . . . . . [ Ab
In our previous study, we identified some CNS strains with remarkable lipolytic activity 5
D 5F Bbp Be
. . . . . . . . e R 77 A AT =t \_________c ___________ ~ <
on tributyrin-containing agar and CAT activity in gas release tests, from Chinese N 0 /TB6SE a2800% T a7 N 435986 2387 7
. ] o ;;’o]o @ 3 | 8585.438 9488.47% | 592133% 1 7663.13 63.86 ! <0.001
spontaneously fermented meat products. In this study, we would like to evaluate the lipid 14! sm000e 1064508 | 13418408 | 12053.87% 6196 0 .
1 I i 1
o . « e e . o o . o . AB A B B 20.75 T]me(d)
hydrolase and antioxidant enzyme activities of six CNS strains in a meat simulation medium e | ® 0 SEEAT | SedUR | SRR g SRR |
] ] . o ] . ] ] (9] 3 | 7482.87% 9469.00% | 5219.84% |  7035.41c 7324 | <0.001
firstly, then examine the effects of the selected strain on lipid hydrolysis and oxidation in 1 NZmeese™____ 961206 | 1376543 _L_ 267913 ____ 14636/ phospholipase
1
0 1004.935¢ 1407.36° | 141372 1 1161.23% 23.16 100
fermented Sa usage. PUFA subtotal : ! [ Jcontol[_JL77_Js129[  |S129+L77
(10] 3 2961.22% 3612.67% | 1967.35% |  2769.13% 27.21 <0.001 2
[ ] I 1 = ——— — P
- 14 3541.91% 4208.86% | 649134 1  5087.30% 60.88 N Y .
S s
X p e rl l I l e l ta e S I g I I 0 6.63 9.20% : 9.39¢ ' 8.578¢ 0.89 & ++m
1 =t a
TOE'S';FA 3 19.038 2257% 1 13.1% . 17.47% 1.25 <0.001 3 Ab i B
1 2 50t
14 20.30Pa 24.47%  '(__33.68% __/  30.72% 1.52 &
@ @ 0 0.317 0.333 0.405 0.266 g Ab B
] Ac
PUFA/SFA 3 0.345 0.381 0.332 0.361 g 23 %
S. hominis 9 S. saprophyticus 18 8. saprophyticus 27  S. xylosus 37 S. saprophyticus 120 . cohnii 129 14 0.398 0.395 |r 0.484 E 0.393 a% Bb Bb Cfb
each of six CNS strains 0.0 o 3 "
L Time(d)
= T~ T :
’ :
1 m . o
| ) W . Meat simulation
! 0h  24h  48h | X )
—————————— I-———————-' medium fermentation
| Preparation of crude enzyme extraction | | Preparation of cell free extraction | Lip"d Oxida tion
| Determination of lipases activities | | Determination of antioxidant enzymes |
| _indexes | Time (&) | Control | 177 | 129 | 1294177 | Pooled SEM
] octiolontibocilus o - Lox 775.13%  501.868 | 479.89% | 573.63% 52.74
Staphylococcus cohnii 129 actiplantibacillus plantarum 4
[Staphy I F 5 (U/g 3 502.80% 448.03% | 388697 1 398.64% 43.90 <0.001
a 1
....................................................... : protein) 14 375.17/b 95.43% | 253.98% | 302.67°% 40.32
5129 L77 group 129 + 177 v O EErET
£ h (7.5 kgu)p (75 kgﬁrou" ; 0 90.15% 60.76 70.07% 90.67% 10.74
LGas  LPkas ' Sausage fermentation (mgI;(lj(\)/O 2 3 100.22% 30.36 40.11% 60.3880 8.91 <0.001
E 14 130.682 60.142 70.658 70.698 5.67
! 0 0.108¢ 0.108¢ 0.108 0.13% 0.01
TBARS 3 0.19% 0.158 0.128 0.13% 0.01 0.001
(m/ke) 19030 0. 12% 023 0.13% 917 0. 0.
14 0400 4  033% 033 _§ 030« _f§ 002
Determination of fundamental (1) Determination of lipid hydrolase activity (1) Determination of lipoxygenase activity unit: pug/kg
physicochemical/ microbiological (2) Separation of lipid fractions (2) Determination of POV and TBARS
Sensory analysis 54.98Aa 44.9082 45.8182 1 35.34Cb 4.41
Hexanal 3 24.495¢ 15.24¢¢ 39.22% 2152 2921 2.72 <0.001
14 42.91% 35.968 2020¢ =l 37.96% 1.79
e S u t S 0 238.19% 167.89¢¢ 156.35¢¢ 325.99% 44.28
Nonanal 3 275.01° 226.71¢ 298.4452 410.36" 13.88 <0.001
14 180.89¢ 176.158 183.93% 311.40% 6.64
Enzyme activities of six CNS strains T, | e | moem e s
aturate
y aldehyde 3 333.92¢ 260.08 451.07% ==y  476.37% 18.11 0.004
subtotal [6] 242.85
14 254.438¢ 222.04¢ 208.22% 4 400.12° 9.46
neutral lipase
_ : phospholipas 0 64.21% 37.2100 58.8982 37.45¢ 4.54
N _- - _- Trans-2-enal i i Ab Bb
e - S0 - N 33 - oy - s [T 3 21.23 14.82 111 0.071
- ot I s27
,\4‘0 2 Al 22113 S or v %21;0 1 14
= =  1s3 11 1
Bas| 3 O B Wt o . 412.33% 266.88¢ 342.47% 415.23% 29.73
SETY a0} B [ Is129 =] Ca %
S 2 - SN Jf Total [8] 3 333.75% 260.08% 467.30% 490.0782 32.78 0.139
E25t £ 5 £" Da p,
2ol E = waw 3ish ol 7] = 14 259,568 225.15¢¢ 217,025 402.71%¢ 46.33
E'- é fa & Bb o Appearance
EH- ;LO- B m ;Zlo Chb b
23 Lo 2 s ane _aé: b ac Ao e 2 8l Control
0.5 N Be C"‘Bc L‘CAC 05 F 5 ¥ ,’,, \\\ L7
y ‘ . N 5129
0 24 0 24 48 0 24 48 ,,’ N ? S5129+L77
Time(h) Time(h) Time(h) L \
Effect of strain and fermentation time on the lipid hydrolase activity
L - 23 46 69
SOD CAT Rancidity T o) E Overall flavor
1 150 - : 23 / O . ;
— 1000 - ) ~ S9 7
<) 3 Aa S18 S18 * o % N - - -+ L
. ono | @ 18 L \\ s NN 7 N W ETN
g i N $37 = $37 R | : e o B \ ' N
5 sor AN $120 z % 2N a0 e P ¢ O ) T
= I N $129 o N [ |s129 da B % o ),
>, 700 20 100 - Ba ABa ~N -6 o a2l ¢ | '
& ! N E % E3 ? N\ V' AR ) ¥
é 600 N =) Bb ; P e
P N S :
L]
E 500__ " \A % Ca be Overall acceptability
2 400 [ g, 8 + e
z L Ab Z 50 Db
T 300 | Ab = +
3 0 g 20 .
b 200 Bb Ac
N : &> Conclusion
g 1ot Be Be [ . BC
0 . 0 .
24 48 0 24
Time(h) Time (h)

Our findings suggest that Staphylococcus cohnii 129, a relatively uncommon CNS
strain, has the potential to serve as a functional starter culture, promoting lipid
hydrolysis and mitigating lipid peroxidation, ultimately enhancing the overall quality
of fermented sausages.

Effect of strain and fermentation time on the antioxidant enzyme activity
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