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Effects of Starter Cultures Combination on Physicochemical Quality
and Safety of Fermented Beef Jerky

LIANG Ruifang, ZHANG Bangjian, GAO Lixia, LIANG Guoliang, LI Ying, WANG Debao, XU Long"

(Inner Mongolia Baotou Vocational and Technical College, Baotou 014035, China)

Abstract: The fermented beef jerky was prepared using Lactobacillus sakei, Pediococcus pentosaceus and
Staphylococcus xylose as the starter (1:2:2), and the pH, water activity, color and biological amine content of the beef jerky
at different stages were measured by color difference meter and high-performance liquid phase instruments, all which aims
to explore the effect of starter cultures combination on the physical and chemical quality and the composition of biological
amines of fermented beef jerky. The results showed that the lactic acid bacteria in the beef jerky were rapidly transformed
into the dominant bacteria group by inoculation with the compound starter, and the acidification rate was accelerated, the
pH value of the LSS group was reduced to 4.43, significantly lower than that of CO (P < 0.05) at the end of fermentation.
The rapid decrease of pH value promoted the rapid evaporation of water and the decrease of Aw in the beef jerky, which
significantly inhibited the number of Enterobacterium and reduced it to 2.04 CFU/g in LSS. The rapid propagation of the
compound starter inhibited the accumulation of putrescine and cadaverine in the beef jerky, and the contents of putrescine
and cadaverine in the LSS group were significantly lower than those in the CO group (P < 0.05). With the change of

processing temperature and the number of dominant bacteria, histamine was inhibited greatly, and the content of histamine
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in LSS group (22.56 mg/kg) added with the compound starter was only 1/2 of that in the CO group. Therefore, adding the

compound starter is beneficial to shorten the processing period of fermented beef jerky and improve the product quality and

safety.

Key words: fermented beef jerky; physicochemical quality; biogenic amine; dominant bacterial; starter cultures
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ik 0.8 mL/min, 28 7MKE I % 1< 254 nm, JEAE &
10 pL, #E¥E 35 °C, wsh A A B 90% ZAE+10% &
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BEVERAR T UL 1.

w1 MUY

Table 1 Gradient elution procedure
I} 18] (min )
ZH
22 25 32 32.01 37
MBIAHA(%) 60 85 100 100 60 60
BIAEB(%) 40 15 0 0 40 40
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RIS B 2™ S BURE AU S2 IR . AL, B | bR
B PTHb R R JE A 9 Al (1 Sr=AE w2,
9 =R W4 AT VPN . BYE /N 9 AU
ROk A TERFE T HUEHE R =BT E S Ll iy /e
I G2 o S 5 R A XU R4 Y B[R] AR 20~
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A 55 B RS , FERBENLAR S . /N BRI
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FREARI Y, 2~5 d BB E R IR /T 0~2 d 9k
A, Hop A T LR PR B S S PR AR A —
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PR AR BRI X — 22 AR B A E . TEAEEE —Bh
BHEER (5 )i, LR EE A B e, 38 T HAth
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157, 1 A 22 7 1 L 1R TR o PR B B LA s i 1 3 O E
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Table 2  Effect of starter cultures on microbial phase composition of fermented beef jerky in fermentation and ripening process

AifiE] (d)
ok gl
0 2 5 9
Aa Aa Aa Aa
SE(CFUIg) co 8.53+0.25 8.99 £ (.27 9.36 +0.01 9.07 £0.16
LSS 8.22+0.10* 9.38 + 0.08" 9.85+0.01% 9.13+0.13%
_ co 6.36+0.03* 8.96 + 0.04%° 9.49 +0.01% 8.97 £0.10*
AR 1% (CFU/g)
¢ LSS 8.18 + 0,048 8.53 +0.53M 9.78 + 0.00% 9.25 +0.02%
AR (CFU/R) co 7.07 +0.02% 7.11 +0.04% 8.07 +0.23% 7.45+0.01%
& LSS 7.23 +0.16* 8.12 +0.83% 8.83 + 0.08 8.42 +0.13%
- co 5.86+0.01* 5.68 + 0.04% 5.04 + 0.06™ 5.00 + 0.01%
jt% ﬂ: Pl ﬁl ( CFU/g) Ab Ab Bb Aa
LSS 5.84 4 0.06 4.91+0.05 5.59+0.16 2.04 £ 0.06

T F—48bR T GD AR FENCR) B 5 Rm 25 13 (P < 0.05).
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Fig.1 Effect of starter cultures on pH value of fermented beef
jerky in fermentation and ripening process
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Fig.2 Effect of starter cultures on water activity of fermented
beef jerky in fermentation and ripening process

24 EEHAIX&BFRTLAEERSMN

KPR & WA AR e an &l 3. KRS
A LT B E S B TS TR AR a7
0~2 d KBt s, IR L BE(E Y ET, A S o s
CO 5 LSS H4TE H (a") 4352k 20.41 . 22.34, BEHT
2T BEAE YIS n] 585 A IR PR PR L e o I il 1R
IRAERPESAT N SULLE A4S G2 2 IEBORLT
SABHLET A 03, st b, A4 I H4 )3 (E
K R, 5ATFERE G R K R EZE L . M
HETAR G 4T 47 6, W nT HE 5 1R SR FRAIR, 2
== AT Rt ZLIR B 2 i 1 i S AL &L (H,0,) 19
T A SRR FNTE T R R, SREESHIWT H,O, X I
LR AR EEAITE, BEAEE I, CO. LSS M4
ZIEE(HAAZE 1.90 ASHA07, 22594880/, UEBH, K FERIxT
PR A AR R T S — I B M e

251 Ac

Ac T mCO
m LSS
20 + Ab‘]b
15+ A
i Aa Aa
ki
10 -
5 L
0 I I L I J
0 2 5 9
A1 (d)

B3 RS R 2 A A I et R 21 B AL R )
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PR 327 T B AR A 52 e R, Al A A R LSS 4H & i
(22.56 mg/kg) Ik T CO #H(47.00 mg/kg) . VaBAESHN
FRE G R T A R B A SRRV E T, 254G
TR AR, Befh R R I E R A ] B
R PERE
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i X A S R R T IRCE TR, i 2R
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SY AW SRR, AR R RAH IR T N A TR AR —
B, (i R BRI AN T X4 . BEE pH 19 R I,
T P iR L 5 WA 3R R B el S TR i S B LT (2
IV AE LT SR 1, 45 LSS 44l FE @ PEH B T
CO 4. KFzutEd, 4T LA FIRR ST AT ek
BN 800 A B3R St SR /N300 o — i 25 U i
BRAMNB TR, 33X FR 5y 2 FEBR AN T TR 2% B AN
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®3OEEN
Table 3 Sensory evaluation

g P JGRES JRUR Bty AT
CO 650+£025 6.66+0.20 6.21+042 656+032 8.01+0.21
LSS 7.65+045 7.69+0.27 7.86+026 7.45+020 8.33+0.25

3 #ip

PRI FLAT A . SOWE H BR o S A 8 455 BR
A KRR A A LR B R PR, S d i
LSS 2H 2L iR b 55 #i 45 BR b 2006 1 B B i = 9.78.,
8.83 CFU/g, = CO 4H; intier= S it s, FRAIRA
TR STIE B, B T AT e B, Eofd pliahed
HE LSS 4 AT #E (2.04 CFU/g)X 5 CO 41
2/5; ¥R G R T A b e L TR . 2H
T, G IR LSS AE W il 66.02 mg/kg, T
1T CO £HfY 212.14 mg/kg., MG, BN iakE &Kk
BEFAT ) T 45 58 A T 00 TR 8A, ooy 20 8 (a7,
P i A T2 eV RE
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