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Abstract: Two beneficial bacterial strains (Staphylococcus H33B and Micrococcus X142B) were isolated from Cantonese sausage and
inoculated into fresh sausages to investigate the effects of the starter culture on residual nitrite and meat color, as well as nitrosomy oglobin and
metmy oglobin content. Ultraviolet (UV)-visible (Ms) spectroscopy was then usedto determine if the starter culture could convert metmy oglobin
into nitrosylmyoglobin (NO-Mb). The results indicated that inoculation with single or multiple-strain starter culture increased the amount of
NO-Mb in Cantonese sausages. Lower residual nitrite and metmyoglobin content was also observed as compared to that for the control and the
optimal effect was observed when the Staphylococcus:Micrococcus ratio was 2:1. UV-Vis spectroscopy showed that Staphylococcus reduced
metmy oglobin to NO-M b, indicated by an absorption spectrum characteristic of NO-Mb, while the nitrite content was also a a minimum. Thus,
Staphylococcus H33B caused greater reduction of myoglobin, which subsequently reacted with nitrite to produce more nitric oxide, further
reducing nitrite concentration and improvingthe color of the Cantonese sausages.
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Fig.1 Nitrite reductase activity was determined for H33B and
X142B, isolated from Cantonese sausages
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Fig.2 UV-Vis absorbance spectra of pijgment extracts from
Cantonese sausages with or without addition of starter cultures
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Table 1 Residual sodium nitrite, pH, and color were determined for Cantonese sausages with or without addition of starter

NaNO,/(mg/kg) pH L* a* b*

xR 2753+ 14° 6.09=+0.072 421940607  12.01403% 12.2640.37°

B3 19.18+1.16° 5.9740.12% 42663057  12.454031%° 11.8640.19°°

MG 22.14+1.09° 6.000.07° 4230073 12.134029°° 12.06:4024%°

=11 17.77403 5.96-+).08% 43244055  12.734029° 11.6440.22°

F =12 18.1240.78 5.94:+0.03% 43414032  12.584021%° 11.8940.19°

Fm=2:1 14,2530 59" 5.8940.04°  43.484024°  13.3930.18° 11.6140.11°

i Bl 2% F ERR FEAFRRE EZF 2% (p<0.05).
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Fig.3 Metmyoglobin content in Cantonese sausages with or without
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Table 2 Reflectance ool orimetry for Cantonese sausages pre pared
with 150 mg/kg nitrite orinoculatedeither with H33B or X142B

L* a* b*

T A ER 4R 43.024150° 12154045 12.474091°
HERE (L LA E) 425920830 11.3640.44° 12.30+1.10°

WA (LT AER ) 40.98+070° 9.830.37° 11.8630.72°
RBA(ET AT L) 41.262082° 9.3620.49° 11.7240.74°

E: R F LR FEARARA EFEE (p<0.05).
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Fig.4 Absorption spectra of metmyoglobin-containing MRS
broth inoculated either with H33B or X142B and incubated at
40 °C for20h, after removing the cells by centrifugation
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Fig.5 Nitrosyl myoglobin (MbFe"NO) formation during incubation
of H33Bin MRS broth with metmyoglobin (2 mg/ml) andnitrite at
40 C.

HIE 4 FT L, PN &BKE H33B 1 MRS 55 9%
F AP B HARH_EIERT 421 nm, 540 nm #1579 nm
A IR T MRS, X A R AL ) e R A U
BN FURIUERTE X142B FIASUN IR PRI BE TR 5
AT, UGB PIAE 410, 505 1634 nm, X
e i BRLZL R A R i RIS 0 o X SR WD ) B A

H33B H A m ML S L Ak s A B A1 e
71, TRSEREL A=A NO 2 SR A4 STk
WAHHEAAE .

Bl 5 WNEIR T I 27K R H33B 1) MRS 15 7%
F P BLO IS L IETAE 0~20 h Y45 41A % (400-700
nm) 21k, &l 5 B EAE H 540 nm A 579 nm % Ak
(1) U B T (] (RFE RS KB . 2 h ()i, A 505
A1 634 nm PRALAAAER W, RS BRLLLE Bt R
ek )i, # 8 h (I, JLETE 634 nm AbibA71E ik
JULLT 2R A AP i, LT UL 213 [ P AL et )
WHELT, 14h 5, SOWIAER ARk 45¢
K. 5 RN BN B 2 AR B A 2k,
A K 2k BoR A A BRERE 4 h 5 TR N S B K 4,
X 5 A LA AR ORI R — 80 . A Bk
W NI R Z= S, e TEN I, Fik2 hi
RN B AR IE TR, B X B (1038 R N6 4
AKHIE, FAREE ARG SREEZ, R sl
LR HBNE IR, Befa AR RO IS A .

2.7 MAK R R BREAY B EELT

% 3 TRIR RFZ h 40°CHE5F 20h f5 TLAHBREL TR ER EFNLLR ERINE
Table 3 Residual nitrite and a* value resulting from different reaction components during 20-h incubation at 40 °C in a mockl system

T Y ER 3 X 2 (mo/kg)

MMb Nitrite  H33B  X142B v p a*
+ + + 93.440.08° 85.840.28° 75.140.11° 4.6920.112
+ + - + 95.3+0).33" 89.4+40.15° 80.5:40.26" 2.3540.05"
+ + 95.140.11° 88.9+40.41° 79.540.18° 2.2740.04
+ + 95.60.27° 89.60.19° 80.620.21° 2.31+0.08°
+ + 99.5:4).14° 99.340.22° 99.440.41° 2.3840.09°

E BT RE FEAFANREAEFRE (p<005) +: RER AT AH ZW -1 R ET LiZWR.
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TR R AT SR R AR S g T IR I S 5
BEAR . 34N 3 WIRLAEL, o s sk f) e
RZAH, WL ER AN -5 5 I AR R B R L
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