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KANOK-ON NUGBOON : ANTIOXIDANT AND ANTIMICROBIAL
ACTIVITIES OF THAI CULINARY HERBS AND SPICES AND
APPLICATION IN COMMINUTED MEAT PRODUCTS.

THESIS ADVISOR : ASSOC. PROF. KANOK-ORN INTARAPICHET,

Ph.D., 147 PP.

CULINARY HERBS AND SPICES/ANTIOXIDANTACTIVITIES/

ANTIMICROBIAL ACTIVITIES/AROMA-IMPACT COMPOUND STABILITY

The objectives of this study were to screen Thai culinary herbs and spices with
high antioxidant activity and to select four of them with the highest activity to be used
in comminuted meat products, to investigate antioxidant and antimicrobial efficacy of
selected herb and spice extracts used in pork meatballs and to monitor aroma-impact
compound stability of each extract in the meatball products during cold storage. The
total phenolic and total flavonoid contents and antioxidant activities were determined
using DPPH radical scavenging, ferric reducing antioxidant power and thiobarbituric
acid reactive substances (TBARS) methods. Out of twenty-two herbs and spices used,
four ethanolic extracts were found to contain high antioxidant, which were in order of
holy basil, Vietnamese coriander, green peppercorn and turmeric. The antimicrobial
properties of the four herb extracts selected were tested against indicator bacteria
obtained from the Thailand Institute of Scientific and Technological Research and
dominant flora obtained from commercial pork meatballs. Growth of two Gram-
positive and one Gram-negative bacteria were inhibited by holy basil and Vietnamese

coriander extract, respectively. Individual selected extract was mixed in pork meatball



batter (0.2%, w/w), the batter was stuffed in plastic casing, cooked, cooled and cut
into 2.5 cm length, aerobically and vacuum packed, and stored at 4°C for 9 days. The
microbial contents and antioxidant efficacy of the extracts in the meatballs were
determined every 3 days. The TBARS values and hexanal contents of the meatballs
with added herb and spice extracts were lower (p<0.05) than those of control samples.
Holy basil, Vietnamese coriander and green peppercorn extracts gave a higher (p>0.5)
antioxidant efficacy than turmeric extract in both aerobically and vacuum packed
meatballs. According to the Thai FDA microbial standard count of < 5.0 log cfu/g
food, the meatballs with added Vietnamese coriander and turmeric extracts could be
kept for at least 6 days and 9 days for aerobically and vacuum packed meatballs,
respectively, while the control samples could be kept less than 6 days in both
packaging conditions. The Aw values of all meatballs were not significantly different
(p>0.05). The meatballs with the four selected herb and spice extracts had the lowest
sensory scores for oxidized flavor attribute.

A decrease in key aroma-impact compounds of all four selected herb and spice
extracts in pork meatballs determined by static headspace GC and GC-MS was clearly

lower (p<0.05) in vacuum packed condition compared with aerobically packed

condition
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