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Abstract

This research investigated the quality changes of rice incorporated with herbal extracts viz. butterfly pea,
red okra, pandan leaf and chrysanthemum treated by vacuum impregnation before drying until the water activity
(a,) lower than 0.6. The herbal vacuum impregnated rice samples were vacuum-packed and then stored at room
temperature for 12 weeks. Results showed that the color of herbal vacuum impregnated rice samples was
trended to slightly decrease over the shelf life; the L* value (lightness) increased, but the a* value
(redness/greenness) declined. The moisture content and a,, of all samples found to be have slightly rose during
storage, however they still had the moisture content lower than 14% and a,, less than 0.6. Thiobarbituric acid
values (TBA-values) of the samples were insignificantly trended to increase throughout the storage. Rice
incorporated with chrysanthemum extract found to have the highest TBA-value followed by samples incorporated
with red okra, butterfly pea and pandan leaf extracts, respectively. Moreover, it was found that the storage time
had no effect on the sample’s rehydration ratio (P>0.05). For microbiological qualities, after storage for 12 weeks,
the amounts of total plate counts and yeasts-molds in all samples were lower than 10 CFU/g. Therefore, this
research displayed that rice incorporated with herbal extracts by vacuum impregnation can be kept at room
temperature for at least 12 weeks, while the products were still acceptable in physical, chemical and

microbiological qualities.

Keywords : rice ; herbal extracts ; vacuum impregnation process ; storage
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Figure 1 Rice incorporated with 4 types of herbal extracts treated by vacuum impregnation; (A) rice incorporated
with pandan leaf extract, (B) rice incorporated with chrysanthemum extract, (C) rice incorporated with

red okra flower extract and (D) rice incorporated with butterfly pea flower extract.
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Figure 2 Changes of moisture content of rice incorporated herbal extracts treated by vacuum impregnation

during storage
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Figure 3 Changes of water activity of rice incorporated herbal extracts treated by vacuum impregnation during

storage
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Figure 4 Changes of color parameters of rice incorporated herbal extracts treated by vacuum impregnation

during storage; (A) L* value, (B) a* value and (C) b* value
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Figure 5 Changes of TBA-value of rice incorporated herbal extracts treated by vacuum impregnation during
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Figure 6 Changes of rehydration ratio of rice incorporated herbal extracts treated by vacuum impregnation during

storage
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Figure 7 Changes of volume increase ratio of rice incorporated herbal extracts treated by vacuum impregnation

during storage
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Table 1 Microbiological qualities of rice incorporated herbal extracts treated by vacuum impregnation during

storage at 0 and 12 weeks

Week 0 Week 12
Treatments Total plate counts Yeats and molds Total plate counts Yeats and molds
(CFU/g) (CFU/g) (CFU/g) (CFU/g)

Control <10 <10 <10 <10
Pandan leaf <10 <10 <10 <10
Chrysanthemum <10 <10 <10 <10
Red okra <10 <10 <10 <10
Butterfly pea flower <10 <10 <10 <10

Note : Means are obtained from 2 experiments with 3 replications + standard deviation.
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