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Effects of Solvent Ratios and Extraction Methods of Phenolic Compounds Isolated from Rice hull on

Antioxidant Properties
Jeerawat Namthat

Abstract

Natural antioxidants were extracted from 2 varieties of rice hull including RD 6 and KDML 105 by various
ratios of ethanol to water solvent mixture. The mixtures could extract more total phenolic content (TPC) from RD 6
hull than that from KDML 105 hull (1.23 and 1.14 mg GAE/g sample) (p < 0.05) but their DPPH radical scavenging
activities (RSA) were comparable (p>0.05). The solvent ratio of ethanol to water at 60:40 yielded the greatest TPC
(1.44 mg GAE/g sample) and RSA (50.92 %) however it was not significantly different from that of the ratio 50:50
(1.32 mg GAE/g and 49.80 %) (p>0.05). All extracts (TPC 0.72-1.52 mg GAE/g sample) exhibited an inhibition of
linoleic acid peroxidation. Their inhibitory activity were comparative to that of the synthetic antioxidant, 0.1 % BHT
(p>0.05).

Effects of type and concentration (2.5, 5 and 10 %) of acids used for hydrolyzing rice hull (RD 6), followed by
ethyl acetate extraction on antioxidative properties were investigated. RD 6 hull hydrolyzed by hydrochloric acid
yielded extracts with higher TPC and RSA than sulfuric acid hydrolysis (p<0.05). Both TPC and RSA of the acidic
extracts increased as the acid concentration was increased. Effects of acid hydrolysis (5 % and 10 % hydrochloric
acid) followed by GC220 cellulase (0, 5, and 10 % (v/w)) on antioxidant potency of rice hull (RD 6 and KDML 105)
extracts were determined. Results revealed that the highest TPC (1.80-1.95 mg GAE/g sample) and DPPH radical
scavenging activity (42.8-45.7 %) were obtained from the hydrolysis with 10 % hydrochloric acid. The extracts from
RD 6 hydrolyzed by 5 % hydrochloric acid followed by enzymatic hydrolysis (0 and 5 %) exhibited the highest
inhibition of linoleic acid peroxidation (61.29-62.85 %), which were not significantly different from 0.1 % BHT
(p>0.05).

When the TPC and the antioxidant activities (trolox equivalent) of the rice hull extracts from all methods
(solvent and acid hydrolysis extractions) were compared. The extracts derived from 10 % HCI acid hydrolysis at all
enzyme levels showed no significant difference of TPC (1.72-1.95 mg GAE/g sample) and antioxidant activity (1.21-
1.30 mM trolox/g sample) (p>0.05). However, their TPC and antioxidant activities were significantly higher than the
extracts derived from all other methods (p<0.05).

The rice hull extracts (RHE) obtained from 10 % HCI acid hydrolysis at 5, 10, and 20 ppm (based on phenolic
content), 0.1 % tocopherol acetate, and 0.02 % BHA were added to cooked pork patties stored at 5 °C for 15 days. The
reduction rate of TBARS (compared to the control) of the RHE and tocopherol acetate added samples were in a range
of 19.8-22.2 % (p>0.05) , which were significantly lower than the 0.02 % BHA added sample (65.94 %) (p<0.05).
Thus, antioxidant efficiency in pork patty of the RHA and tocopherol acetate were comparable but were inferior to the

synthetic antioxidant.
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