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Abstract –The pH value, TBA and VBN value of 

pork chops in all lots increased with storage time; 

control and positive control were significantly 

higher than all lots sprayed with T. sinensis extract 

after 10 days during storage at 10℃. However, the 

TBA and VBN of pork chops sprayed  with 250 and 

500 ppm T. sinensis extract were kept stable and 

lower value during whole storage. The total plate 

count of control and positive control increased 

significantly with time, and reached 107 CFU/g at 

the 7th day of storage but all lots sprayed with T. 

sinensis extract were prolonged to the end of 

storage (14 days). The a* value of pork chops 

sprayed with T. sinensis extract maintained stable 

during storage but control and positive control 

were significantly decreased with storage time. The 

profiles of sensory panel in all lots of pork chops 

showed no significant differences at the beginning. 

However, odor and overall acceptance in pork 

chops of control and positive control can not be 

accepted over 3 days of storage but  treated by 250 

and 500 μg/mL T. sinensis were prolonged to 7 days 

of storage at 10℃ in this study.   
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I. INTRODUCTION 

 

A lot of food products are easily perishable by 

nature and required safety from spoilage during 

their preparation, storage and delivery for 

extended shelf-life. Nowadays, many perishable 

food products are often sold at low temperature to 

extend their shelf-life. Food grade chemicals have 

been used in the food industry to extend the shelf-

life of products by changes chemical or reducing 

microbial growth. However, the greater notice 

and concern regarding synthetic chemical 

additives of consumer and make natural foods 

preservative become popular. Antimicrobial 

compounds found in plants can enhance shelf-life 

of unprocessed or processed foods by inhibiting 

microbial growth and also improve the taste and 

flavor of foods (Holley and Patel, 2005). The 

leaves of T. sinensis have been reported to 

possess strong antimicrobial activity. It was 

against Aeromonas hydrophila, which is a 

pathogenic bacteria in tilapia (Oreochromis 

mossanbicus). T. sinensis could increase the 

immune response, respiratory burst, phagocytic 

efficiency and lysozyme activity in plasma of 

tilapia after injected with this bacterial pathogen 

(Wu et al., 2010). Moreover, the tender leaves of 

T. sinensis could inhibit SARS coronavirus 

replication (Chen et al., 2008).  Additionally, 

rutin is a flavonoid of T. sinensis could increase 

resistance against Vibrio alginolyticus bacteria 

pathogen on Pacific white shrimp (Litopenaeus 

vannamei) by increasing phenoloxidase activity, 

survival rate and retained lower haemolymph 

glucose, lactate, and lipid levels after injecting 

with a pathogen (Hsieh et al., 2008). 

Therefore, the objective of this study was to 

evaluate antibacterial activity of T. sinensis 

extracts spraying on the surface of pork chops  

during storage at 10°C for 14days. 

 

II. MATERIALS AND METHODS 

3% of ground dried leaves of T. sinensis  

was mixed in 50% ethanol with 120 rpm shaking 

at room temperature for 24 h. After shaking, the 

ethanolic extract was filtrated through a filter 

paper, evaporated under reduced pressure in a 

rotary evaporator at 60°C until change to viscous 

concentrates. Preparation of spray coating 

solutions were as the following: control-RO 

water, Positive control (PC)-70% alcohol, 125, 

250 and 500ppm- T. sinensis  extract diluted with 
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70% alcohol to 125  ̧ 250 and 500ppm, 

individually. Pork loins with 0.3 cm thickness of 

back fat were cut by 1.5cm thickness. 5 mL of 

blank(C), PC and T. sinensis  extracts were 

sprayed coating on the surface of pork loin chops 

and kept at 4℃ for 5min then packed by aerobic  

package.   A total of 30 packs which contained 3 

piece (about 180 g )of pork loin chop was 

prepared for each treatment and stored at 10 ºC 

for 14days. At day0, 1, 3, 5, 7, 10 and 14, three 

bags of each treatment was taken to analysis  total 

plate count, color (L*, a*, b*), volatile basic 

nitrogen (VBN), pH value, TBA value and one 

bag for sensory evaluation. Color, odor  and total 

acceptance will be evaluated by 10 trained 

panelists. A 7 point hedonic scale test was 

performed in this study. 7 is very like, 1 is very 

dislike. 

   

III. RESULTS AND DISCUSSION 

 

pH, VBN and TBA 

 The pH value of all lots increased with 

storage time (table 1); control and positive 

control were significantly higher than all T. 

sinensis extract treatments after 7 days during 

storage. The VBN value of control and positive 

control increased quickly with storage time 

(table2) and the value was 27.04and 25.90 mg% 

at the 10th day. However, the VBN of fresh pork 

chop spray coated with 250 and 500 ppm T. 

sinensis extract were kept stable and lower value 

during whole storage. The change of TBA value 

was similar to VBN in this study.  The TBA of 

control was increased rapidly to 4.74 mg 

MDA/kg at the 3rd day and reached the peak 

point (6.36 mg MDA/kg ) at the 5th day  then  

swiftly decreased and down to 0.79 at the end of 

storage(table3). Nevertheless, all T. sinensis 

extract treatments kept stable TBA value until  

the end of storage.    

 

Total plate count  

The profiles of microbial(table 4), the total 

plate count of control and positive control 

increased significantly  with storage time, and 

reached over 107 CFU/g at the 7th days of storage. 

However, the equal number (107 CFU/g) of total 

plate count of fresh pork chops spray coating 

with different levels of  T. sinensis extract were 

obtained at the end of storage (14 days). The 

results demonstrated that use of T. sinensis 

extract can significantly inhibit the growth of 

bacteria in pork chops during storage at 10℃.  
 

Color (L, a and b value) 

The L* value of all lots significantly 

increased with storage time but had no significant 

difference among treatments. The a* value of 

fresh pork chop treated by spray coating with 

different levels of T. sinensis extract maintained a 

stable and fixed number during whole storage but 

control and positive control were significantly 

decreased after 3days during storage( figure 1). 

Moreover, the b* value of all lots kept stable until 

the end of storage. These results indicated that T. 

sinensis extract has efficient decelerate 

discoloration of pork chops during storage at 10

℃. 
 

Sensory panel test  

The profiles of sensory panel test (color, 

odor and overall acceptance ), the sensory score 

of fresh pork chop in all lots decreased 

significantly with storage time but no significant 

differences were found at the beginning (table5-

7). According of color score, the fresh pork chops 

in control and positive control were unacceptable 

at the 7th day but  spray coating with  250 and 500 

ppm T. sinensis extract were still acceptable by 

sensory people. Furthermore, combination with  

odor and overall acceptance, pork chops of 

control and positive control can not be acceptable 

after 3 days of storage and the acceptable time of 

fresh pork chops treated by 250 and 500 ppm T. 

sinensis extract were prolonged to 7 days of 

storage.  

 

IV. CONCLUSION 

 

Based on the analysis of total plate count, all level 

of T. sinensis solution exhibited effective 

antibacterial ability when spray coated on the 

surface of pork chops and can prolong the shell-life 

to 14 day at 10℃.However, the shell-life of pork 

chops for control and positive control was 3days , 

treated with 125ppm T. sinensis was 5 days and 

with 250 and 500ppm was 7days individually when 

combined with  all sensory panel items in this study.    
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Table 1. The changes in pH value of pork chops  

spray coating with different levels of T. sinensis  

extract during storage at 10℃ 

 

 

day 

pH value 

Control PC 125 

ppm 

250 

ppm 

500 

ppm 

0 6.1B 6.1B 6.1AB 6.0BC 6.0C 

1 6.1B 6.1B 6.2AB 6.1B 6.3B 

3 6.4a,B 6.3ab,B 6.2ab,AB 6.4BC 6.1BC 

5 6.1B 6.1B 6.3A 6.2BC 6.1BC 

7 6.2B 6.1B 6.3B 6.2BC 6.1BC 

10 7.0a,A 7.0a,A 6.4b,A 6.3b,B 6.3b,B 

14 7.1a,A 7.1a,A 6.4b,A 6.5b,A 6.6b,A 

 a-b: Means within the same row without the same superscript 

are significantly different (p<0.05). 
A-C: Means within the same column without the same 

superscript are significantly different (p<0.05). 

Table 2. The changes in VBN value of pork chops 

spray coating with different levels of T. sinensis 

extract during storage at 10℃ 

 

 

day 

VBN value (mg %) 

Control PC 125 

ppm 

250 

ppm 

500 

 ppm  

0 10.8E 10.1E 11.2C 10.8D 10.2D 

1 10.8E 10.9DE 11.7C 10.0D 10.8CD 

3 13.4a,DE 13.3ab,DE 12.3b,C 11.6b,D 11.1b,CD 

5 14.9CD 14.1CD 13.0C 12.6CD 11.4CD 

7 17.1aC 17.4a,C 17.0a,B 14.4ab,BC 13.4b,BC 

10 27.0a,B 25.9a,B 17.8b,B 15.8b,B 15.2b,B 

14 36.2a,A 33.6a,A 30.8a,A 23.2b,A 23.9A 

Footnotes are  the same as Table 1 

 

Table 3. The changes in TBA value of pork chops 

spray coating with different levels of T. sinensis 

extract during storage at 10℃ 

 

 

day 

TBA value (mg MDA/kg) 

Control PC 125  

ppm 

250 

ppm 

500 

 ppm 

0 0.45F 0.30E 0.40C 0.36C 0.32D 

1 0.54a,EF 0.59a,D 0.48ab,C 0.50ab,C 0.42b,CD 

3 4.74a,C 0.66b,D 0.63b,C 0.61b,BC 0.53b,BC 

5 6.36a,A 1.20b,C 0.53c,C 0.46c,C 0.57c,BC 

7 5.08a,D 1.43b,C 0.54c,C 0.67c,BC 0.49c,BCD 

10 1.22b,E 3.56a,A 1.39b,B 0.86c,B 0.66c,B 

14 0.79d,E 2.29a,B 1.64b,A 1.63b,A 1.08c,A 

Footnotes are the same as Table 1 

 

 

 

 

 

Table 4. The changes in total plate count of pork chops  

spray coating with different levels of T. sinensis  

extract during storage at 10℃ 

 

 

days 

Count (log CFU/g) 

Control   PC 125 

ppm 

250 

 ppm 

500 

ppm 

0 4.80a,DE 4.78a,DE 4.63a,D 3.79b,F 3.43b,F 

1 5.09a,D 4.66b,E 4.42c,D 4.66bc,DE 4.09d,E 

3 4.50E 4.40E 4.38D 4.43E 4.19E 

5 5.76ab,C 5.38bc,D 5.84a,C 4.75c,D 5.26d,D 

7 7.28a,B 6.66b,E 6.65b,B 5.80c,C 5.79c,C 

10 7.76a,B 7.53a,B 6.66b,B 6.62b,B 6.41b,B 

14 8.74a,A 8.65a,A 7.77b,A 7.63b,A 7.10c,A 

Footnotes  are  the same as Table 1. 

Figure 1. The changes in a* value of pork chops spray 

coating with different levels of T. sinensis extract 

during storage at 10℃. 

 

Table 5. The changes in color score of raw pork chops 

spray coating with different levels of T. sinensis 

extract during storage at 10℃ 

Footnotes are the same as Table 1 

 

 

 

 

 

day 

Score 

Control   PC 125 

μg/mL 

250 

μg/mL 

500 

μg/mL 

0 5.8A 6.3A 6.4A 5.8A 6.4A 

1 6.1A 5.7B 5.4B 5.8A 6.2AB 

3 5.1B 5.4B 5.4B 5.8AB 5.5BC 

5 4.3b,C 4.2b,C 5.1a,B 4.9a,BC 5.1a,C 

7 2.1c,D 3.3b,D 3.1b,C 4.2a,C 4.3a,D 

10 1.2b,E 1.6b,E 2.3a,D 2.4a,D 2.4a,E 

14 1.0E 1.0E 1.0E 1.2E 1.2F 

 

pc 
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Table 6. The changes in odor score of raw pork chops 

spray coated by different levels of T. sinensis extract 

during storage at 10℃ 

Footnotes are the same as Table 1 

 

 

Table 7. The changes in overall acceptance score of 

raw pork chops spray coated by different levels of T. 

sinensis extract during storage at 10℃ 

 

 

day 

Score 

Control   PC 125 

μg/mL 

250 

μg/mL 

500 

μg/mL 

0 5.5A 5.7A 5.6A 5.6A 5.3AB 

1 5.7A 5.6A 5.6A 5.5A 5.7A 

3 5.7a,A 5.3b,A 5.4ab,A 5.6ab,A 5.4ab,A 

5 3.61b,B 3.6b,B 5.0a,A 4.6a,B 4.8a,B 

7 1.9b,C 2.4b,C 3.6a,B 4.0a,C 4.2a,C 

10 1.0b,D 1.0b,D 1.6a,C 1.7a,D 1.8a,D 

14 1.0D 1.0D 1.0C 1.1E 1.1E 

Footnotes are the same as Table 1 
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day 

Score 

Control   PC 125 

μg/mL 

250 

μg/mL 

500 

μg/mL 

0 5.5AB 5.8A 5.9A 5.7A 5.7A 

1 5.91A 5.6A 5.4AB 5.4A 5.5A 

3 5.4ab,B 5.3b,A 5.3b,A 5.8a,A 5.4ab,A 

5 3.6b,C 3.5b,B 4.7a,B 4.8a,B 4.8a,B 

7 1.9c,D 1.9c,C 2.9b,C 3.8a,C 3.9a,B 

10 1.0c,E 1.2bc,D 1.5bc,D 2.5a,D 2.2ab,C 

14 1.0E 1.0D 1.1D 1.2E 1.2D 


