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Abstract: Objective: In order to study the effect of bacteria from special cured meat on the quality of fermented beef.
Methods: Staphylococcus equi from Hunan cured meat and Leuconostoc mesenteric from Xinyang cured meat were used as
fermentation strains to produce fermented beef. The changes of water content, water activity, pH, protein contents, texture
and sensory evaluation of fermented beef were analyzed, compared with the local specialty products and blank groups
without starter. Results: The two fermented meats inoculated with Pichia diba and Baryces hensonensis had the lower
nitrosamine contents and the higher elasticity than the local specialty ones (P<0.05). The chewability of fermented products
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from Leuconostoc mesenteric had no significantly differences with Sichuan cured meat (P>0.05). The hardness of

fermented products from S. equi was significantly lower than other ones, and which had the highest total acceptability

(P<0.05), without significantly difference with Sichuan and Hunan cured ones (P>0.05). Conclusion: The both bacterias

had differences on the qualities and safety characteristics of fermented beef, and they could be used as starters to produce

fermented products. In the future, it is possible to develop the compound starters with two strains of bacteria to

comprehensively improve product quality and enhance product safety.

Key words: cured meat products; fermented strains; beef; fermented meat products
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HREF FE4E L HI99163 {HHE pH i1 {&[E Hanna 237l
AL104 RV MErFeR] 23S ( 1IE) B RRA
H]; AQUALAB /K435 X . DMART System5 32
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F9250 mL £, 28 °C. 200 r/min. ¥%53% 48 h, ¥4l
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FEEL, H A AR KX PR AR HEA TUE I, B S VRIRIE TR
O AT, &) o K30 °C K248 h J&
W & A PR KR ZE A v, 40 °C 46148 h, 55 C
HEF 12 he



%458 % s

Bk, A R S A RN T A TR X A T2 P A B A 2 ) - 153 -
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AP a2 ), R 53 #E AHZ£ B (d SPE) -GC-
MS/MS LT, BART A0 R

GC &% #FEE R 10 pL; B354 DB-WAX
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M 40 °C FFZE 110 °C, M5 LA 15 °C/min M 110 °C
FHZ 200 °C, HeJ5 LA 40 °C/min M\ 200 °C FFE 240 °C.,
AN ANEES(99.999% ), ik A 25 mL/min; 5T
PEVE LR BRIRE Sl 250 °C. MS/MS 5174 4=
S Z N AR (MRM) s B 715~ EI R, TR
BN 70 eV, B FURIRE A 230 °C.
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% k52 (N-Nitrosopyrrolidine, NPYR) . N-3V fi{§ 2% 5 upk
( N-nitrosomorpholine, NMOR) . N-3ilV. iff 5 — 75 i%
(N-Nitrosodi-n-propylanime, NDPA ) . N-MV Al 3R IE
(N-Nitrosopiperidine, NPIP) . N-3V. fiff 3% — T % (N-
Nitrosodibutylamine, NDBA) ¥ s AHXT # 5, £AFEZE
A AU, A B BLAT 3R 9 B0 R, A I
AU N N-—F JE MV 4 (NDMA) A1 N-—. 2 LV i
B (NDEA)™, #% NAs BLR BB )L &5 M e PEfR
PRANEE 1 B,
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Table 1 Parameters of eight VNAs and two internal standards
determined by GC-MS
&Y R B4 5] (min) EET EMER T
NDMA 9.233 74 42,43
NMEA 10.349 42 88,43
NDEA 11.048 102 42,44
NDPA 15.082 70 43,42
NDBA 19.026 84 57,41
NPIP 19.302 42 114,56
NPYR 19.763 100 41,42
NMOR 20.418 56 86,116
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Table 2 Sensory scoring standard of fermented beef
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T, PR & WL I R e IRK o & i i IR Tas
ZH.(P<0.05), Horlr, i AR e 2R P L K TR 1 4 PR K 53
TrE Ik, S 34.27%, HR R SO A ER R 2 L R A
P, Sl 35.32%; SARS Al RS b, AR
PIRZK B i i TR WA R . X R SR
PAAH EL, S b— PR R S 104 AT 5 T 9. Ak
PRI K TR 2 1) S T2 TR 7K O30 FE A A E S S P 25 5,
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SR i 0K A S P U A PR AR B AR
Pz BEAS t 25 AR S R /K 40 2 i, SE R T R 4R ],
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Fig.1 Water activity and water content of fermented beef and
farm cured meat

s A — 8 AR A [ 2 22 18] AR A ] 7 B e 7 22 5 .35 (P<
0.05),

2.1.2 pH B 3 040, 25 FH4H-5 ThA 2 Bel & 2 4H
R pH A wE Mz Hom T H AL A, S
3 LR RS FRAL R AR B A A ERAL A B gk

Table 3  Physical and chemical data of different fermentation
strains and farm bacon

415 pH EARER(%)  WRIRE A (mg/kg)
JAMEIA R ERE  4.95£0.01°  23.67+1.94™ 21.36+0.34°
OEEIRE 5.6£0.02° 22.76+2.42° 26.84+0.15"

ZH 5.69+0.01°  25.42+0.11° 28.61+0.15°
PUJIAE A 5.44+£0.02°  25.11£1.35° 5.44+0.22°
{EFHAS 4.80£0.02°  29.89+0.17° 4.76+0.37°
WIRAEA 4.89£0.01°  25.72+0.59° 4.89+0.43°

0 WA/ NG F AR, R R B35 (P<0.05), FEHFIFRRZE TR L
#(P>0.05), F4~F 7,

Jiz s B E B PR 4H R e 2F T W) pH A7 FE AR ik 35 25 5
(P<0.01), I FREMRIE R BES R, P e o, il
A pH T B, PERTIIREE Hh A& BE, 17 I B ER R B
TEF= TR BE 7 i v B 558 v T h A 2 R R, SR Es
R AR ZE Y pH BB ARG, FIESXT e R A HiAS
A, & BAE A Y pH 5 AIG, J2 i T B SR 2R
ok H S FHAE R A, 7= ih e AL =0 52 BRARZ 0, 3G
1 pH AT ™ i A= 2 4k

2.1.3 FEHEBSE WK 3 iR, BINA BERERE A BE
FHESXNBHFRAMNEARSEFAEREES
(P<0.05) . K ERERE & BELH 2 A R 3R B & 2
(T HALSZ 20, HPLH R B R A R R P B &
B R E 2SR . IR TR A TR R, BEAR
23 A TR I, (AR TR AR S R S N )
UV, AR R IR v i RS A ER R PR AN S A A BR A 2
7R A, AT AR P BT 50 i )N -1 Z2 ORI
WS EILR . SARE AGINERAHLL, ST — PR A
PRI A R 0T 2 il 35 R (P<0.05 ), SX BT
Yk B B BB AR R IR S . TS FAZHER
B e B R nT BB R TE H AR R TR A 2 PR T 22
SRR T, BUH R, 1EPERRAIR

2.1.4 EAHFRERM S I BEE A IXHEEE AR TR i IE
SR, AR R R HE R S A R ER Bk s i R LA
Sy HonT REHE B BE A B08 B Al T, %o A ik plidit 3,
FFIET . (H HRHtEAA I IR SR AT A
Rp R = 25 P, Ik 3 iR, 5050
HH B, & M A R SRS PR ER I B AR, 332 PR HAE
HVE AR P, BEABSMNS I AN ER R, HOV AS IR ER 32
Ziok A FAE e R e A ), HoP S BHAS Y P A
PiRER S i AIR, X5 B R HH B8 BR A A AR R
SEBK . X E R A, & B B HRER R 2 R A ALY
MEAH PR ERFr i i F AR TR R EZH 4R P (P<0.05) . 3X
T RESE R A I IS R R B ik R R, PR LR, FEf
TR R, TR T il WA R £ & ;A
2R A TR A PR A R R & et AS [R) A2 B (I T
A K MEELH A TR, 1A & R B s I T AR S B A=
il OIS ER SR 5 AR

2.1.5 JTTRARrE PO S Y TR R ) R S A B FH )
M. AR 4 IR, SRR BELL2F PR SR B s
TErEBErE2ES . XA R L IEA r= i, IR 55
EREA R Ty i i A i 25 TH(P<0.05), ThAi A ER
TR IR ZH R B AR I 56 BA— DRI A2 R 2H 7 i I PR 3R
F7 S IHMEERY B2 TR RE(P<0.05) ; THPERHE SR A T
AT 255 . X AT BRI AE R IR B v = PR 1K
TEER Y pH, R (T AR PR, 8O S AR KRS
%, DT 285 44 B i B5 %% | RELIPERRAIG . MBS b
7N, A AL LA K IR AL, L A 45 B R TR 4 R T2
A it SRS 81— R O A3, R RERARAEG, ISR Juadivh, BAT
3 BE Y NEER PR S T R B S, BEAE T A0 S T 2R
X7 i R AR o
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Table 4 Effects of different fermentation strains on the texture of beef and farm cured meat

2R T (N) N Z 771 (Ratio) P (mm) NEMEE (md)
N R 2R A 20470.96+288.73° 0.61£0.01% 0.63+0.03® 6171.19+87.65¢
TR % PR TR 16779.03+£156.35° 0.62+0.04" 0.68+0.05" 7375.46+135.73°
2 H 17043.89+186.31% 0.69+0.03" 0.63+0.03* 8381.52+141.28"
Y BEA 21932.43+144.95 0.53+0.02¢ 0.58+0.01" 6187.94+175.28¢
W reE i P 17310.55+189.61¢ 0.58+0.01¢ 0.45+0.04¢ 5183.12492.17°
{SBARE A 19499.63+173.48° 0.58+0.05¢ 0.56+0.02° 7050.87+134.35°

2.1.6 AP PR 285 X A AU TR A S
—ERGR, QIR 2 X A A SR A TR i TR K
P, XJ I 2 B M SR M AR R o AN TR 2 19 3 TR Y
LB (SERE), a (L1, b E (BJE)EH AN 5 iR,
AR ELH A R ) P B 25 o TR R R I A A e
FE(E(P<0.05), iX AT BESE DN Iz I ] ER BR R AN 540
BREEAE A et R v g D A2 182 R 7K 935 B 5 7K 1%
BEVR/IN, DTG B PR A AR A48, DRI S R T Y
SEJEREAR . LT I TG ) T PR RMINT R i PR A 214
{8 (") AT HAGLZH, DU P p B E (b7) 3
e T HABLE (P<0.05), ATRESE P S rfili FH JsURE . A1
AR AW T BRI S o 5 A SR A e i R AH
LE, PIRRBE R A L A A A B (5 25 i s 4

RS ARFEIEEEREMAT A PP SR ZME R A 5
Table 5 Effects of different fermentation strains on the color of
beef and the color of farm cured meat

205 L a b’
TR R A 44.21+0.54% 9.76+0.31° 8.43+£0.21%
TR 45.65+0.68° 9.85+0.48° 8.26+0.16°
2 47.01+0.41° 9.56+0.22° 8.54+0.13%
VT A 43.87+0.55¢ 8.54+0.21° 9.24+0.20°
W i A 44.92+0.66" 8.38+0.09" 8.61+0.14%
{F AR 40.57+0.14° 9.69+0.11° 8.76+0.23"

2= 1A, 158 I 7 I R R BR R A L A AT BRI E R & B A
TR R A, T A S P A B R U A AR Y
(RN
2.1.7 N-AHRE S AR R BEA POH S N-SE
Wl G & BNk 6 Fis, nT LA W, A REsh &
ok & F NDMA . NMEA . NPYR. NMOR ., NDPA .
NPIP. NDBA, RN NDEA . U5k 6 B, BkkA
B4 A NDEA & i i IR & 4R A b NDEA
T (P<0.05), Hr i REH] R BRI R BEA- R NDEA
T/, Ol 34.45 pg/kgs XFHEER 6 KB, AR H
BE A AR, AR ER & 2 I e AT A g a9 A PR SR
o, WA B B R T R AR A, XX T R A
A TE R DR P, kR TR MR R B AT L B
HWAH R A 8, FEPI ISR ER 43, A= Ry
JER, DT R = il B 28 4l . T RE I R RIS BE R TR
) NDEA 114 &= B b & T SC sl Ve i & Bz 1A, 13
K F A% G5 i) BRI T3k B 3517 A #0043 (60~
80 °C), LA R A H A Tl i Bt rh e EAS 2, AT
NDEA &, UV ARERAVE R R A5 2B P= B 2558
Wi 72 i P14 B o
22 BEIFH

FH32 7 Al %, BATARR R BRI IR (. 1 ERANAUBAR

6 FEIKEEA R N-EAS LG9 &

Table 6 Content of N-nitrosamine compounds in different fermented beef

205 NDMA(ugkg) NMEA(pug/kg) NDEA(ugkg) NPYR(pg/kg) NMOR(pg/kg) NDPA(ug/kg) NPIP(ug/kg) NDBA(pg/kg)
T REE ] e ke o - - 34.45+1.35° - - - -
TR A - - 41.40+1.14¢ - - - -
25 - - 49.00+0.09° - - - -
Pa A A - - 49.15+4.95° - - - -
Wk A - - 65.55+0.75" - - - -
f B P - - 72.60+1.80° - - - -
#7 ARIEEEAREE TN
Table 7 Sensory evaluation of different fermented beef
41591 A, & QU AN HYURDE EYENAIE D5
J 5] R PR A 14.62+0.72"¢ 14.35+0.54" 15.610.92% 16.83+0.92 17.84+0.35 79.25+0.91%
E A R A 15.84+0.45° 15.84+0.67" 16.74+0.53° 17.43+0.68 17.560.45 83.41+0.98°
ZH 14.28+0.39¢ 14.12+0.50° 14.89+0.14¢ 17.12+0.67 17.46+0.34 77.87+0.36°
P 15.73+0.67° 15.2140.74%° 16.21+0.61%° 17.32+0.57 17.63+0.64 82.1£0.41%
WS 15.64+0.52° 15.31+0.52% 16.33£0.51% 17.53+0.47 17.21+0.61 82.02+1.6%
(B A 15.57+0.72%¢ 14.33+0.49" 15.94+0.27% 17.0420.48 17.64+0.48 80.52+0.59"¢
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A5 7 W EME2E 5 (P<0.05) . vk, DO R Y A i
A2 s, T ELANDEL 1| P L I8 e 0 PR Ak T 4
VAT B2 e ARG, A AR AT
I 5 FIER K ARBE T, A0 B T R R I 7
A R R A 3601, AT B R 1%
T A P TIN5 T SR R fel H ™ A Il AR KL
ko A A ERLE G TR S 42 4 ST MR S T4
SFARAG o R R R U R IEE 7 FURR |, W /N
b TR, 35T RS2 PN g LR 1 2 Tt R P i, (o
P TR TR o X T 45 A B 5 O o R 2 41
ARAS, HIR & 4RI R A 25 SR . [
M, PRI P T P S T i A SR i R S A3
UG P 22 SR A, BRI AR R AT LA H
S T R FH S TR P A ot A e
3 g

3 gt X BRSPS A 500 T A T2 A 7
LG A 7 i TR T 22 S, o R A T R B P o 2
T SIS G o i, S I T A G s P 1 s L
R TG s W N R BT A TR S L A
LS P VAT (55 2 Sy T A BRI AR T o O e
AR T A A T, 17 L A AR T R T i A
B2 PERR TS, FIPT | P I g i P A 2
P PR, PRRRANTEHI AT LAVE R RIS FH T 1A
T, AT A Rl RN B R PEA T A TiC R R, 25
A i TR, AR P e A
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