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Abstract: Cantonese sausages are popular with consumers as a Chinese traditional specialty meat product. Studies on Cantonese sausages
are onthe rise as more atention is paid to the quality, safety, and use of modern production technology for traditional meat products in China
However, there are relatively fewer studies on the application of fermentation agents in Cantonese sausages. In this study, the effects of different
combinations of fermentation agents onthe physicochemical characteristics of fermented Cantonese sausages were studied using Lactobacillus
plantarum, Pediococcus pentosaceus and Debaryomyces hansenii as fermentation agents. The results indicated that fermentation agents with
different combination ratios had a different impact on'the quality of fermented Cantonese sausages. The best quality of fermented sausages was
obtained using the combination of . plantarum and-P.-pentosaceus (2:1, V/V) with inoculum size of 10° cfu/g meat, and the results showed the
following properties: moisture content, 19.93%; pH, 5.95; total acid content, 35.60 g/kg; acid value, 3.38 mg/g; peroxide value, 0.059 ¢/100 g;
nitrite residue content, 4.46 mg/kg; flexibility, 0.93; hardness, 9498.86 N; cohesiveness, 0.79; chewiness, 6917.93 N; L " value, 50.86; a” value,
6.66; and b*value, 3.87.Mea products prepared using microbial combinations during processing showed better physicochemical properties than
those fermented naturally.
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Table 1 Different combinations of fermentation agents
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e #/mL A/mL  BA/mL
1 0 0
2 0 5
3 0 10 10
4 5 0 5
5 5 5 10
6 5 10 0
7 10 0 10
8 10 5
9 10 10

REES%: 37°C, 8h.
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Fig.1 Effects of different combinations of fermentation agents
on moisture content of fermented Cantonese sausages
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Fig.2 Effects of diffe rent combinations of fermentation agents

on pH of fermented Cantonese sausages
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Fig.3 Effects of different combinations of fermentation agents
on total acid content of fermented Cantonese sausages
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Fig.4 Effects of different combinations of fermentation agents

on acid value of fermented Cantonese sausages
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Fig.6 Effects of different combinations of fermentation agents

on nitrite content of fermented Cantonese sausages
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Table 2 Effects of diffe rent combinations of fermentation agents
on microbial flora of fermented Cantonese sausages (cfu/g)

GRECR JUBR T A %R
1 16045 <30 330+15
2 250+10 110420 450450
3 490+15 360440 1900200
4 30045 <30 680+20
5 430450 605 740475
6 37560+1000 1130460 4000042000
7 40045 <30 1250+150
8 6570250 10804290 140001000
9 1600100 140045 100004250

i P IR SR U TR £ 2T
2.8 R KB A Ax KB R A

*3 TRILXBFIEAEN LB RNEHRIGEIFMN
Table 3 Effects of different combinations of fermentation agents
on texture of fermented Cantonese sausages
# o A EIN B LN Hh R
8997.134386.92" 0.9140.05% 5985.804561.667 0.7640.04°
8288.60+333.7190.9340.05%°5887.304603.03% 0.7640.04¢
819.014454.329 0.91+40.04% 5567.732566.26%0.7540.04°
6843.772192.22° 0.9340.02%°4990.414263.19%0.7820.03%°
8266.26+328.99"0.9440.03%°6134.314313.33% 0.7940.02¢
7488.944219.65° 0.9020.05° 5078.374614.03%0.7540.06°"
6383.16+249.35% 0.9740.04" 4847.714499.76% 0.7840.05°
9498.86+325.67 0.9320.03%°6917.932641.05% 0.7920.04°
7674.192546.64° 0.9340.03%°5738.974677.77%0.8020.04%
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Table 4 Effects of different combinations of fermentation agents

on chrominance of fermented Cantonese sausage

p=an:A L a b

1 49.3740.69° 6.41+1.34*  37020.87°
2 500220480 7374056  4.7520.51°
3 50.70+.44° 59120.76°  4.11#0.66%°
4 49.79#1.37® 6.954046°¢ 4282050
5  51.3320.64° 7.2320.66"°  4.9720.68°
6  49.08%1.15% 6.7720.34  3,7840.42°
7 51.2520.69°  6.5320.37°"° " 4.5940.38"
8  50.8620.37° 6.6620.447%°  3.8740.69%
9 51.4120.82° 7.5840.82¢  4.9020.66°

E: RV HTHL FRHAF A HREREL T, MRS
BRTERRLE, FRFHERFTEFLE (p<0.05),

LB S S MR SR (R S, 51 AR Y
FEFRFZREFEMT KD & a3 BRI
A, WA 5 a B EEF R
b 3 B WA S R BT, I AE R K E R T
JE o P S B AR o AN R R BRI AL A R R 5K
FhnEENF MR 4 s, R 4TTUEE, AN
REEFIA G R AEmmEERA—Evm, 5
ANB IR I A A4 G 1 SHE, 414 91 LEE
K, WHHEIERSE, ZREE (p<.05); A& 91 a
AR, VB, EREE (p<0.05); 449
1) 0 MEROR, UERHEUEREE, SRR A 9 I

152

AN T e S . BRE AT A H A AEE R K
20 Bt (€ AN S0 58 IO vt T AN A 71 2
P& 1 OFEER T, $Em 17 SRz
W LI B A B AN I RT DA st A i) At o 3T
RE2 DN, IR IR AT pH B TXI IR
A, Tufk pH U e RE IR £ 9 NO, NO LA
HASEARAHENZE A, IR B 2
HH A A o R . IR R 1 T
IR 4L, FTRERAE B IR KR I RS AT SRR R I LR TR
Z5kE, HER H0: SUZLERIEEIESLLL
HHE, MR MR ARSI 5, BOEsE M i i 45
B T HPIS R,

3 Z5ip

K P e e L =k A 2 P E O LA
TR 7 ER MDD  EU R R — 5 LB 5 1) Ae
& KRS & T ORI, 5EA
KL, SR T R &% e RERR AR T 5
k) pH AL SRR APk B, 1R m™ B %
St BEAh, BE AT ERINRT DA A (A
3, R i CE AT, ISR e b 2
R o

B Sk

[1]1  VFMSEE, oAt ) 2R P R 5 1 o3 0 R e 0] &
it Tk Al%,2009,30(11):122-124
XU Peng-li, GUO Si-yuan. tady on the volaile compounds of
cantonese cured meat [J]. Science and Technology of Food
Industry, 2009,30(11): 122-124

[2] Sriphochanart W, Skolpap W. The use of selected lactic acid
bacteria starter cultures for improved Thai sausage
fermentation [J]. Journal of Food Processing and Preservation,
2011, 35(3): 291-298

[3] Leroy F, Verluyten J, De Vuyst L. Functional mea starter
cultures for improved sausage fermentation [J]. International
Journal of Food M icrobiology, 2006, 106(3): 270-285

[4]  RIF5 5, 5K WOT 55 52 TS A I P i BRAL R 2 )
SRR I FE 3] 00 1R 27 24 TR R, 2010,4:
185-190
LIU Shu-liang, WANG Vi, YAO Kai, e al. Effects of
combined bacteria cultures on the physical, chemical and
biological properties of fermented meat product [J]. Journal
of Sichuan University: Engineering Science Edition, 2010, 4:
185-190

[5] ik, fLIRME, 5K M, 55 AN IR T FRID0S AR A4 P H i o 11



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.10

(6]

[7]

(8]

9]

s [J]. £ i 5k B 10k, 2010,6:196-200

XIA Rang, KONG Bao-hua, ZHANG Hong-wei, e al.
Effects of different culture quality of fermented beef strings
[J]. Food and Fermentation Industries, 2010, 6: 196-200
Santos E M, Gonzdlez-Fernandez C, Jaime |, et al.
Physicochemical and sensory characterisation of Morcilla de
Burgos, atraditional Spanish blood sausage[J]. Meat Science,
2003, 65(2): 893-898

ST 3R o B R R 3 B L 9 e S R AT S D).
MR HE TR 27,2010

WU Na Selection, identification and its application research
of enterococcus on cantonese sausage [D]. South China
University of Technology, 2010

AN L A E N (6 B R MY 277 Ga Bt 7k S e A
Jeg A PP (3] B frin AH%,2010,26(9):1005-1008

FU Xiao-yan, JIANG Ai-min, GUO Shan-guang, e al.
Microbiological characteristics of catonese sausage and its
safety assessment [J]. Modem Food Science and Technology,
2010, 26(9): 1005-1008

Patrignani Role of
surface-inoculated debaryomyces hansenii and yamrowia

F, Luciana |, Melania V., et al.
lipolytica strains in dried fermented sausage manufacture.
Part 1: evaluation of their effects on microbial evolution,
lipolytic and proteolytic patterns [J]. Meat Science, 2006, 89:

[10]

[11]

(12]

[13]

[14]

684-691

Fadda S, Lépez C, Vignolo G. Role of Lactic acid bacteria
during meat conditioning and fermentation: Peptides
generated as sensorial and hygienic biomarkers [J]. Mea
Science, 2010, 86(1): 66-79

i, T T BRI 0 TR B MO T S A A BT
YIR[I] T T Be24 B 2441, 2010,31(5):434-437

WANG Lan, WANG Yu-tian, ZHANG Li-li. The research of
physiochemical properties of fermenting mutton sausage with
mixed starters [J].J Liaoning M edical University, 2010, 31(5):
434-437

Xu Y, Xia W, Yang F, e al. Effec of. fermentation
temperature on the microbial and physicochemical properties
of silver cap sausages
pentosaceus[J]. Food Chemistry, 2010, 118(3): 512-518

Lu Y. The development of a cured, fermented sheep meat

inoculated  with /pediococcus

sausage designed to minimise species and pastoral-diet
flavours [D]. AUT University,2010

T Ve Bt BT L SR A R IR RN 2 R R i B AL
FEPER 2 [J]. & 5 R Tlk,2012,12:87-90

TONG Li-ga, DUAN Yan, JIN Zhi-min, e al. Effect of
different starter cultures on the physical and chemical
properties of mutton sausage fermentation [J]. Food and
Fermentation Industries, 2012, 12: 87-90

153



