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I INTRODUCTION

Harbin dry sausage is usually produced by natural fermentation, making it difficult to guarantee the quality of
the dry sausage. As a substitute for chemical and synthetic preservatives, cinnamon, clove, and anise are
commonly used in the preservation of meat products for their flavour and antimicrobial and antioxidant
activities. Therefore, the purpose of this study was to investigate the influence of spice (cinnamon, clove, and
anise) extracts on the physicochemical properties, microorganisms, and sensory quality of dry sausage.

I. MATERIALS AND METHODS

Dry sausages were prepared according to a procedure described by Sun et al. [1]. Four groups of dry
sausages were prepared. The control group did not contain spice extracts, and the other three groups
received alcohol extracts of cinnamon, clove, and anise, respectively. There were 82 sausages in all. For
each treatment, there were 21 sausages. The pH and moisture content were measured according to Sun et
al. [1]. Thiobarbituric acid reactive substances (TBARS) value were measured as described by Wang and
Xiong [3]. Plate counts were used to determine the count of total aerobic bacteria, lactic acid bacteria (LAB),
and enterobacteriaceae according to Sun et al. [1]. The sensory quality of the dry sausage was evaluated as
described by Sun et al. [1]. Data were expressed as the mean values accompanied by the standard deviation
of means and analysed by Statistix 8.1. The confidence interval was set at 95% (P < 0.05).

M. RESULTS AND DISCUSSION

As indicated in Fig.1 A, the addition of spice extracts decreased the pH of sausage during the fermentation,
with cinnamon being the lowest among all samples (P < 0.05). At the end of fermentation, the moisture content
in sausages with cinnamon and anise were lower than the control (P < 0.05; Fig.1 B), which may be
associated with changes in pH. The decrease in pH may cause some muscle protein denaturation and reduce
the water holding capacity of protein. The TBARS values (Fig.1 C) of sausages observably decreased by
spice extracts, and the sausages with anise extract had the lowest TBARS value, which was 21.12% lower
than control (P < 0.05). This result suggested that spice extracts have antioxidant activity and can be used
as an effective antioxidant in dry sausage. As depicted in Fig.1 D, at the end of fermentation, lower total
aerobic bacterial counts (P < 0.05) were observed in samples with spice extracts, which may be related to
the antibacterial effect of the spice extract. For LAB (Fig.1 E), no significant differences were obtained among
the four groups (P > 0.05) at the end of fermentation, which indicated that spice extracts did not inhibit the
growth of LAB. The enterobacteriaceae counts (Fig.1 F) were reduced in sausages with spice extracts,
indicating that cinnamon, anise and clove had an inhibitory effect on enterobacteriaceae.

As shown in Table 1, there were no significant differences (P > 0.05) in the colour scores among the sausages.
The sausages with spice extracts had significantly higher scores for taste, odour, sourness, chewiness and
overall acceptability than those of the control samples (P < 0.05), while there was no significant difference
among the sausages with three different spice extracts (P > 0.05). These results suggest that the addition of
spice extracts can improve the sensory quality of dry sausage.

V. CONCLUSION

The pH value, moisture content, water activity, and TVB-N in dry sausage were decreased by spice extracts,
with cinnamon being the lowest. The oxidation of dry sausage was reduced by spice extracts (especially
anise) compared to the control. Additionally, the spice extracts inhibited the growth of enterobacteriaceae and
improved the sensory quality of dry sausage.
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Fig.1 Influence of spice extracts on the physicochemical quality and microorganism (A) pH; (B) moisture; (C)
thiobarbituric acid reactive substances (TBARS); (D) total aerobic bacteria; (E) lactic acid bacteria; and (F)
enterobacteriaceaeof dry sausage during fermentation. Means in the same sausage group with different uppercase
letters (A to D) differ significantly (P < 0.05); means between sausage groups on the same days with different
lowercase letters (a to d) differ significantly (P < 0.05).

Table 1. Sensory evaluation of dry sausages with various spice extracts after fermentation

Colour Taste Odour Sourness Chewiness Overall acceptability
Control 4.95+0.022 4.27+0.07° 4.37+0.14°> 4.38+0.04> 4.73+0.09° 4.51+0.07°
Cinnamon 5.02+0.082 5.39+0.232 547+0.122 547+0.12% 5.37+0.082 5.47+0.022
Anise 5.01+£0.072 5.24+0.068 543+0.092 543+0.09% 541+0.058 5.41+0.042
Clove 505+0.122 5.23+0.08% 541+0.112 541+0.112 539+0.132 540=x0.122

ab Differences in same column indicate significant differences (P < 0.05).
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