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Abstract – The objective of this study was to 
investigate the antioxidant ability of Taiwan 
indigenous Cinnamomum Osmophloenm Kaneh. 
leaves powder and the quality characteristics of  
cooked duck breast meats smoked with wood 
chips and leaves powder, stored at 0 – 4 ℃  for 
7 weeks. And cooked duck breast meats samples 
were collected for analysis of pH value, L, a, b, 
TBARS, total phenolic content, microbial 
counts, coliform counts, sensory evaluation. The 
results showed that, pH value of all groups were 
among 6.20-6.50. L value of cooked duck breast 
skin of group C and D were significant lower 
than others (P < 0.05). TBARS value was 
significantly increased during storage (P < 0.05). 
Total phenolic content of all groups were 
significantly decreased (P < 0.05) during 
storage.The microbial counts of C and D was 
significant lower (P < 0.05) than others at 0 wk. 
Sensory evaluation-overall acceptability value 
were among 4.5-5.5. 
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I. INTRODUCTION 
During processing and storage of foods, lipid 
oxidation is one of the major factors in 
deterioration since it could lead to the 
development of unpleasant tastes and off-flavours 
as well as changes in color, rheological properties, 
and solubility [1]. Especially Taiwan smoked 
cooked duck breast meats.  
  
People having used cinnamon can be trace back 
to two thousand years ago. Cinnamon is a kind of 
spice. It is principally employed in cookery as a 
condiment and flavouring material, and its 
flavour is due to an aromatic essential oil. Several 
researchers have reported that cinnamon 
possessed antioxidant components [2]. If we take 
it as smoking material, it could develop aroma, 

flavour, and colour, preserve, creating new 
products, to form a protective skin and to protect 
the products from oxidation [3]. The aim of this 
research was to study the quality characteristics 
of cooked duck breast meats smoked with wood 
chips combined with different amounts of the 
Taiwan indigenous Cinnamomum Osmophloenm 
Kaneh. leaves powder.  
 
II. MATERIALS AND METHODS 
A. PART 1 : Preparation of smoking material  
Taiwan indigenous Cinnamomum Osmophloenm 
Kaneh. leaves obtained from The Experimental 
Forest, National Taiwan University(Add：No.12, 
Section 1, Chien-Shan Road, Chu-Shan, 55750 
Nan-Tou Hsien, Taiwan, R.O.C.) Leaves were 
washed and dried in an air circulatory drier at 
40℃ for 6 hrs. Dried leaves were cooled, 
powdered, sieved using a 16 mesh sieve, packed 
and stored at -40℃ in high-density polyethylene 
bags till extraction. Wood chips obtained from 
wood factory, National Chia-Yi University 
(Add：No.300 Syuefu Rd., Chiayi City 60004, 
Taiwan, R.O.C.) 
 
 
B. PART 2: Preparation of cooked duck breast 

meats 
1. Formulation  
Duck breast were obtained from poultry butchery 
→mixed with ice water (10%), salt (1.5%), sugar 
(10%), polyphosphate (0.25%), and sodium nitrite 
(0.01%) →tumbling and massaging →curing at 
4℃, 3 days→dried (50-55℃)→smoke (60-65℃) 
with 100g wood chips plus the following different 
amounts of Taiwan indigenous Cinnamomum 
Osmophloenm Kaneh. leaves powder : (A) 0g 
leaves powder, (B) 20g leaves powder, (C) 40g 
leaves powder, (D) 60g leaves powder →package 
→store at 0-4℃ for 7 weeks. Analysed for pH 
value, L, a, b, TBARS, total phenolic content, 
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microbial counts, coliform counts, sensory 
evaluation. 
 
2.1 pH value: SP-2200 Suntex pH meter, (Taiwan). 
2.2 Lab :Hunter L, a, b value。 
2.3 TBARS (2-thiobarbituric acid reactive 

substance,):By Faustman et al. (1992) [4] 
2.4 Total phenolic content: By Singleton et al. [5]  
2.5 Microbial counts: Followed by FDA 

Bacteriological Analytical Manual for 
Foods (BAM) method. [6] 

2.6  Coliform counts: Followed by FDA 
Bacteriological Analytical Manual for Foods 
(BAM) method. 

2.7 Sensory evaluation :Cooked duck breast 
meats stored at 0-4℃ for 7 weeks, 10-15 
experienced students evaluated, appearance, 
color, texture, smell, juiciness, flavor, smell 
of cinnamon, flavor of cinnamon, and 
overall acceptability on an 7-point 
descriptive scale. Cooked duck breast meats 
were warmed in an oven just before sensory 
evaluation. Cut into small pieces using a 
sharp knife, and coded samples were served 
at room temperature in separate bowls. 
Water was served for cleansing the mouth 
between samples. 

 
 
2. Statistical analysis 
Statistical analysis was performed with the SAS 
program for Windows V9.1 (SAS Institute, Cary, 
NC, USA). ANOVA with Turkey’s multiple 
range tests was carried out to analyze the 
significant differences among treatments 
(P<0.05). 
 
 
III. RESULTS AND DISCUSSION 

 
During storage, pH value of all groups were 
among 6.20-6.50 (fig. 1). The pH value of D was 
significant higher (P < 0.05) than others at 0 wk, 
and no significant differences (P > 0.05) were 
found at 7 wk. L value of cooked duck breast skin 
of group C and D were significant lower than 
others (P < 0.05) during storage (fig. 2). It might 
be due to the functions of smoking being 
developed aroma and color. On the same group, 
there were no significant differences during 
storage (P > 0.05). L value of cooked duck breast 

muscle were also no significant differences during 
storage (fig. 2). All groups were among 27-32. 
 
The TBARS value was calculated as mg of 
malondialdehyde (MDA) per kg sample, and it 
represent the content of secondary lipid 
oxidation products which contribute to off-
flavours in oxidized meat and meat products [7]. 
On this study TBARS value of cooked duck 
breast meats was no significant differences 
among treatments on the same time (fig. 3), but 
significantly increased during storage (P<0.05). 
  

 
Fig. 1. pH value of cooked duck breast meats smoked 
with different gram of leaves powder during storage 

at 0-4°C. 
 

 
Fig. 2. L value of cooked duck breast meats smoked 
with different gram of leaves powder during storage 

at 0-4°C. 
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Fig. 3. TBARS value of cooked duck breast meats 

smoked with different gram of leaves powder during 
storage at 0-4°C. 

 
The large amount of phenolics contained in 
cooked duck breast meats might cause its strong 
antioxidant ability [8]. Total phenolic content of 
all groups were significantly decreased (P<0.05) 
during storage (fig. 4), and D was slowly higher (P 
> 0.05) than others.  
 
The microbial counts of C and D was significant 
lower (P < 0.05) than others at 0 wk, and no 
significant differences (P > 0.05) were found at 7 
wk (fig. 5). It showed that smoked with 40 or 60 
gram leaves powder might decreased total plate 
counts. At 0w A, B, C, and D was 3.69, 3.90, 3.24, 
and 3.26 log CFU g-1. During storage, Coliform 
counts of all groups were among 0.5-2.0 (fig. 6), 
and there were no significant differences (P > 
0.05) were found among the different smoking 
treatments. 
 

 
Fig. 4. Total phenolic content of cooked duck breast 
meats smoked with different gram of leaves powder 

during storage at 0-4°C. 
 

 
Fig. 5. Microbial counts of cooked duck breast meats 
smoked with different gram of leaves powder during 

storage at 0-4°C. 

 
Fig. 6. Coliform counts of cooked duck breast meats 
smoked with different gram of leaves powder during 

storage at 0-4°C. 
Sensory evaluation-overall acceptability value of 
cooked duck breast meats were among 4.5-5.5 (fig. 
7). All the cooked duck breast meats were more 
than 4.0, it showed that consumers can accept the 
products. Although acceptability of all groups 
were no significant differences (P > 0.05) during 
storage, D was slowly higher than others. 

 
Fig. 7. Sensory evaluation-overall acceptability value of 
cooked duck breast meats smoked with different gram 

of leaves powder during storage at 0-4°C. 
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IV. CONCLUSION 
The addition of cooked duck breast meats 
 
Smoked with wood chips combined with 
Cinnamomum Osmophloenm Kaneh. leaves 
powder would have effective results in retarding 
lipid oxidation and applicable in meat 
processing, helping to prevent the formation of 
off-flavor in meat and their products and 
increasing shelf-life. Most consumers appreciate 
the benefits of using Cinnamomum 
Osmophloenm  as a flavouring agent. 
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