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Changes of Antioxidant Activity in Vegetables During Low Temperature Storage

Phonkrit Maniwara’

Abstract

The analysis of antioxidant activity of 25 vegetable crude extracts using 2,2’-diphenyl-1- picrylhydrazyl
(DPPH) radical scavenging activity assay (DPPH assay) was conducted. Twenty five vegetables were divided into
three groups based on their edible part which are leafy, fruit and root vegetables. The results showed that crude extract
of red cabbage had the highest antioxidant activity and phenolic compound content that were 241.7+22.3 ug gallic acid
equivalent/g fresh weight (UgGAE/gFW) and 4427.8+381.7 ugGAE/gFW, respectively. In fruit vegetables, it was
found that the crude extract of red bell pepper had the highest antioxidant activity which was 99.843.9 ugGAE/gFW.
In case of root vegetables, beet root had the highest antioxidant activity, 81.6+6.1 HgGAE/gFW. The results in this
study also indicated that antioxidant activities of crude extracts from these vegetables were highly related to their total
phenolic content.

The effects of storage temperature on postharvest quality of red bell pepper, red cabbage and beetroot were
studied. Three vegetables were packed in Royal Project polyethylene bags and stored at 0, 5 and 10°C, 80% RH and
room temperature (25°C), 65% RH. It was found that low temperature delayed total phenolic content and moisture
losses, but had no effect on vitamin C content, total carotenoid content and antioxidant activity of red bell pepper. In
case of red cabbage, the storage at 0 and 5°C delayed phenolic compound and anthocyanin degradation as well as
weight loss better than that stored at 10°C and room temperature. It also showed that the phenolic compound and
anthocyanin contents from red cabbage crude extracts were related to the level of antioxidant activity. Moreover, red
cabbage stored at 0°C had better appearance and longer storage life than that of the others. For beetroot, the storage at
0°C delayed the loss of phenolic compound, vitamin C content, betalain content, antioxidant activity and had longer
storage life than that of storage at 5, 10°C and room temperature.

The study on effects of vacuum cooling and low temperature storage on postharvest quality of red bell pepper,
red cabbage and beetroot was conducted. The temperatures inside these vegetables were reduced using vacuum cooling
system prior to store at 4°C, 80% RH and compared with the none vacuum cooling prior to store at 4°C, 80% RH and
room temperature (25°C), 65% RH. The results showed that the combination of vacuum cooling and 4°C storage
brought about the increasing of phenolic compound content and antioxidant activity level, but had no effect on vitamin
C and carotenoid contents in red bell pepper. Nonetheless, red bell pepper stored at 4°C without vacuum cooling
treatment had the longest storage life and the best appearance. In case of red cabbage, the antioxidant activity and
phenolic compound content were increased after vacuum cooling treatment and stored at 4°C. Still, this method did not
affect on vitamin C content, anthocyanin content and leaf color during storage. For beetroot, the vacuum cooling prior
storage at 4°C had no effect on the chemical properties during storage at 4°C. However, it reduced the weight loss.

Therefore, it had the longest storage life and this method also delayed sprouting.

" Master of Science (Agriculture) Horticulture, Faculty of Agricultural, Chiang Mai University. 221 pages.



