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Effect of different starter cultures and their combinations on the quality of
fermented chicken meat

KONG Wei-zhou, BU Ning-xia, MA Hao-ran, XIE Xiang-hong, XU Hao, ZHANG Xi-kang, LIU Jun,

LIU Dun-hua
(College of Agriculiure, Ningxia University, Yinchuan 750021, China)

Abstract:  Using Lactobacillus plantarum, Staphylococcus xylosus and Pediococcus pentosaceus as fermentation
strains, and fermented chicken meat was by preparing single and composite starter. Based on the determination of color,
water activity, pH and hardness of fermented chicken, the volatile compounds were analyzed by headspace-solid phase mi-
croextraction and gas chromatography-mass spectrometry. Moreover, the differences in quality were studied and the optimum
combination of strains was determined. The results showed that the water activity and pH value of the dried chicken in the
starter group were lower than those in the control group. Compared with the chicken meat in control group, the L* value of
the starter group increased, and a” value and b " value decreased only in two groups. In addition, the hardness of chicken
meat in the starter group was significantly lower than that in the control group (P<0.05), and the types and relative con-
tents of volatile compounds increased. According to the sensory evaluation, the mixed fermentation of the three strains was
the best starter culture for fermented chicken meat.

Key words: compound starter; fermented chicken meat; quality characteristics
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PRSP A 7 0 WA, AT B2 5 7 i B 22 e |
JEE TR R AR N AR [ R T AE A A
i F IR PR ST 43712, 4 Montanari 265 BF9E T
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Di 5 ABFIE T FUAT B WA R 56, 15 Ry P4 1k
R BRI 52 A P AR ZF A IR A A 1, FR P
ri AV o TR DA At 7 PN 5 TR R G2 T ) 1 [
YERR , AENLAH U 2 A — R 53 A2 1k,
JEJ 2 XoF A TR 7 it ) ot B 7 £ 5

WIS PRGEAE Y FUAT T AR AR X
W BR AT ) A R BE , S T G0 P A PR o e A8 ]
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Ry R TR T e TR PR, R AN [] 2 T 0 i 4 1)
R TR IR T BRAC S A5 AU g An_E A9 A28 AL A &
22 5, Vi 1 HE BEA 30 A K T A PR 1 R AU f
R e RS B I R 5 .

e

1.1 #Rt5iRH

FLFUAT B (20265) | JOHE A 3K (20536) (A
WEAT AR TE (21445) ¥ 0 VR T8, 18 T [ Tlk
AR R B PO (CICC)
1.2 UHFEHiEE

BSP-250 RIA= Ak 3% 55 4, L R S0k A BRA
RIBRITIRA T 7 T6 Bttt 524 ot BTt At
5O M FH AR AT PR 54T 2 | A4 7 TDL-5-A BUIK
HAERKE BB O, 1SR
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BN A 7= 5 DP-400 #2243, ] JE - 92 RE IR A
A7 s HD-5 BUK 416 BEAX, T8 Th AR R B R A
RN W A 7 TA-XTai R4, BE [ SMS A F) A=
77 GCMS-QP2010 S AH 35 B 3% Bk A, H AR 3
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1.3 KA E
1.3.1 R EER A5 E B &
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1.3.1.2 WM KM=t e KR

BT S R BR T A LA B ) AW 8 4 K B 1) 17
TH3 405 FH MRS K373 MSA K597 5 T i T4
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BT EEEE IR ILBE R 0T BEZL, A 2 h 0 A v TR R
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PERE 5 AL B2 VR — V) HR— i il — & FE— L il —
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R PR X5 6 PR A SR ), 1 T DB g 7 , 32 9 5 ok vt
BRSO VKAS , AT URAL 3, DU T f5 22
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BB TE P T LIS A 4 CUKFE T i HIS~ 6
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CFU/ml A & BRI B 5 1 5 28 R 45 SR A
FWEEE N 30 CHREFRFE P43 ~44 h, HEH K K B2
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B PR T A SRS H B =R R TR, b br e A
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ARVEREER TR (12 1, REEWARFLLL) B 40 A K
BRI+ OB BRI (1 2 1, REERUIAFR L)  F 4
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A AT R+ SO0 R (1 0 1, REFRAIRFRLL)
G 20 4y A W FLAT R+ AR W 4 44 BR 1A+ D0 bE B BROA
(1:1: 1, REERIEFLL) .

1.3.3 RN FRAMNE FH @200 5E 6
L B AREREHLINGE 3 4S50 K 26 BEAY
MEAK Sy, RRAAERINGE 3 K™, FREUS o KRS,
PIWEJE A 25 ml ZE08K PR 1 15 min, 2R J5 H
pH AT pH {H, B AR 2 3 Wk, A
PRSI o B R, AT 1.0 mm/s, WP 1.0
mm/s, PJFH 1.0 mm/s, K 4.0 mm, KL HIS .

x1 BETSERESR

Table 1 Sensory scoring standard

P/2N S MR SR T T00 45 - [ AR £l A BORD <A
G-I BRI, AR AR B B 2 ¢ VIR
1 PRIFEE T 20 ml TiZS L, K (50 °C,20 min) ,
SRJ5 ] SPME %3k B 20 min J5 B #2 #F R (250
C) M7 3 min, GC Fl MS 451, 2 BE T e
FESRAT . T AUH — iR G HE R L A R A
X, BB T2 B BT
QA EE Sy Y =R B A | Y AERA s % 7
HEFXT R XS AT RTEAS s XUk (R 1)
AT PPN, 25 SR B,

Ei PP pRiE SH{H
H2(20 41) PR R/ INEERE Y — RS 30 2% JORBEE 15~20
T A NEY — BT G A BTE 10~15

T RN RS — 5%, S G ™ & <10
(20 ) T RARLL AR, B 15~20
AT EA AR A, GRAEs 10~15

WTRBEKR A, GRS <10
R (30 43) PR T e AR R A S, TE SR 20~30
T RIR I R B S, TC 5 R 10~20

T TR B, A Ik <10
HE&(30 41) PR T 2 MEL VGG , AT 35 o, IR H , T Sk 20~30
PR T2 PELTER , R R, Jal s A 4%, JC 57 PR 10~20

PR T T, A7 Y i R S5 DS <10

1.3.4 #3ELAE H Excel2010 X 3474587 3F:
25K 5 J1] SPSS20 1) ANOVA #Ef7 7 204, 2 73
29Kk P<0. 05,

2 ER550r

21 REBHREBEUEREE
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JE s B X R K, 20 bR oE AR E A K,
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Fig.1 The growth curve and acid-producing characteristics of Lactobacillus plantarum
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Fig.2 The growth curve and acid-producing characteristics of Staphylococcus xylosus
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Fig.3 The growth curve and acid-producing characteristics of Pediococcus pentasaceus
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Table 2 Antagonism between different srtains
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A4 R A - -
JCHE Jr BR - -
PRI,

2,13 FEat s REEN R MR E AN T
1x10° CFU/g, A RE 3 AT RLAF B P2 S s, AR
U TR R 9 T TR TR A R o R A LT TR
(94+6) x10° CFU/ml; A #3525 BR 1 (32+4) x 10’

CFU/ml; W BRI (76+6) x10° CFU/ml, 144
SR FEL A T TR T o i 1 R, 13 A SR8 BT )
3 FEERN AT T RN A

22 AREBAT MR

221 &FeymE R 3 ATLUAE T, [FXT B2 AH
bl , £ R BRI L B 3438 U6 HA S I & 1 ) mT
ISR SRS T 1 52 B, B B 414, A& R AL
LA S A AR e 52 B P22 55 (P<0.05) ,
v ZHI LT AR Ty 48. 72, T I U A 4 AT
B+ FBRTE (12 1, REERAARRLLL ) IR A A A
BT & RS TR T2 B A Sl B 4, TR BB ALY o
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{EHAHLE, BR T E 410 G 41 8 5 KA (P<0.05) , H:
A4S R BELH AL A 2 (P>0. 05) , UL I A
AR 25 BR TR+ OB R (12 1, RBRIRIAFR 1L TR
BT Rl R ) LA B+ A 2 BR B + SOWE Bk R
(112 1, RIEBARTRLE ) 1R & B RS I T & ey
A 21 B B3, X P RE 2 i T 2L IR TR 7F A= K AT
h£e = 1,0, , AT LIS AR I 2T 2, (5 241 3 A,
M 2A B 410 o " & T X IR, Ul B S A B 75 25
BREA AR H AR R R B A TL R, X 58
%3 FAEMASGHEECHT NN

7575 S S [ gT At AR R, A A T 5 T AS [ A
2 BR TR HE P e X & I A PR B T Y S 5 SR R
FEFN AR A A5 BR A A R HR L o™ (E R TR SRR T A
FR 7S P2, BV ACOHE 7 48 35K B 79 T A AT DA ek 3 K I A
Wil LB, R BRZL Y b {EAH L, D 1R F 2%
A TREHZEFARE (P>0.05) , HAS L EHH ST
150, A H K S T JE A 11 T T ) LA 1 & A PR+
WIEMEES . LA KF , ININANIE R A B &
PR il i €355 S AR AE

Table 3 Effects of different strain combinations on the color of fermented chicken meat

XF R ZH A B C D E F G
L* 36.18a 42.11be 38.54ab 43.20c 40.62bc 43.21c 48.72d 41.36be
a” 8.04b 6.91ab 8.30b 7.65b 6.43ab 5.05a 6.79ab 4.78a
b* 14.39ab 17.11cd 16.55¢d 18.41d 13.52a 15.47be 13.45a 17.89d

A LN REYIFURT R B A AR ER B 5 C 200 Wl J B3R D 2N R FUAT B+ AR R BRER (1 1, REERIARILL ) 5 B 20 AR 7 BR R +
DB R ERE (1 : 1, RIBRATRLL ) s F 20 A FLAT B+ OB 1 BRI (1 2 1, R BRI TR L) 5 G 20 S A 400 LA T+ A R 70 2 3R o + LS R
(U1 1 RRERARLL) o W — AT 8RS A F/NE 7 B3R 22 53 .35 (P<0. 05) .

2.2.2 Ko EAE HE 4T LA, & KB40
K3 BEARAA /N T 0] B2, 150 I 3 A & T 5 AT R A1
AT HEK S, Hb A4 B 4D A5 IRA %
53 (P<0.05) , Ul WML FLAT B AWE 35 % 1K 1
LY plame g ibp=REy 4 o BORIRTE 3 G2 AP RINYIN
SR IE (P<0.05) o UL B IR SO0 B U2 0
IR AT T 45 A AR K 20 3 BE 26 AR F 2 31 B 35
1O PRI R I X P T B R 11 A
[ 8

087 a
£ il be T & abc T
o 0.83F be
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0.05),
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Fig.4 Effects of different strain combinations on the water ac-

tivity of fermented chicken meat
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Fig.5 Effects of different strain combinations on the pH of fer-

mented chicken meat
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DVE ), & & B4 0 A R i 25 IK T X R4 (P<
0.05) , 45 K W41 [0 2 5% B 3% (P<0.05) , VLB &
TR ) ) AR TN R ik 2 3R AP XSG PR T ) B 32 PR R 3
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Fig.6 Determination of hardness of different fermented groups
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S 3R B-URME T REI SRR I AU AT
W B ERIEY | oK R B B R
WA, R b A A i 1G5 A
REAEHA &R P RS Y, &
ZE0T P A W FURT TR R S B I AR, TN
S M R At R BRI 8 2 A AR X B A B i, R
R N R T P A Ti) 2 A %) S S 0 4 7 1 2 B0
&, 2 5A5 W ZRE A WS, R e 2 55
FIRIALA WA & B E X 2 Fib &9 3
A, A R R A<, a0 2, 5- e oA 5
BRI RAR Y BRE N 5 O R e e Ak A
AU YA R RE 155 , (R B L 2 KA P Y
SEnl, BRISY BE R AL, BA R 2 % A I A ok
(0 RS R T AN R 1A
R XU AT — 22 Bk, A A A Ak & 9 b & R e Y
Wy SR A -4-BE LA SRR ISR 2 (e
Xof IRV P S BT AR ARG ), (L0 43 288 T 1 A o ) 4
5 B FIE AR LA W, X AR B9 AT AN AT
oA B B AT A R K SR A Y X
2 TR PR AR P14 G R 05 A, ARG T S 7 T T R e % i
e, AR 45 SR R B AR A TR SO 3R 5 t  A
TR R 2 PR T, BT BE A4 R R4y
TIEJRUR > T 2 o I LA, S A 2 A i
(LRI S 0 0 R = SN e Y EP O e
> R KU B TR K

22,6 REFE HE T W LIE W, FXF R4
L, £ A B B B DA B3, U TR 1Y) &
VEFA AT $ XS A BB 5, HL C 4D 4 E 4,
F 4G 413 3% & X B4 (P<0.05) , T 5 4
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Table 4 Varieties and relative contents of volatile compounds in different fermented groups

LS| e [ESS IS i 2 [H/ES FES (&S F 2 el RIMEY St
XFHREH XS & (%) 16.45 1.87 0.36 1.74 8.77 0.34 9.58 0 8.07 36.44  83.62
P 5 3 1 2 1 1 1 0 7 11 32
A HMXERE(%) 4438 0.18 2 0.81 0 2.22 0.09 0 0.12 47.67  97.47
GiiES 11 1 4 2 0 5 1 0 1 11 36
B AHXS & 1 (%) 72.13 0.81 2.87 0.25 0 0.18 0.27 0 0.27 19.93  96.71
b 15 2 4 2 0 2 1 0 1 7 34
C AT (%) 56.11 1.48 2.15 0.17 0 1.08 0 0 0 37.06  98.05
Fhk 15 3 4 1 0 2 0 0 0 10 35
D AHXS & 1 (%) 86.67 0.75 2.55 0 0 0.11 0 0.09  0.92 7.40  98.49
GiiES 19 2 4 0 0 1 0 1 3 5 35
E X (%) 84.63 1.03 1.81 0.13 0 0.56 0 0 0.13 10.38  98.67
eSS 13 2 4 1 0 3 0 0 1 8 32
F o MMER(%) 7010 0.97 1.87 0 0 3.52 0 0 0.13 2274 99.33
GiES 13 3 3 0 0 3 0 0 2 9 33
G MIXEE(%)  75.73 1.05 2.34 0 0 0.59 0 0 0.13 17 96.84
b 15 2 5 0 0 2 0 0 1 8 33
AB.C.D.EF.GHINFE3,
1001 KX (A B C.D E F.G 475k i 32,36,
ol ¢ g 343535 3233 .33 FMERMEAL S,
% L we B 5 CRERTT R FURT B KA 4T BR T 1
Ciy SRR T LAAE b 38 PR R ) R 412 w3 2 1 1 1)t I
- T0p ASAN 3 BRI i ) A A P RS PR % TN 7 45
oL S| BRI S RS I T 1 S ]
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W A B C D
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Fig.7 Sensory evaluation of different fermented groups
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