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Antioxidative Activities of Crude Extracts from Local Vegetables in Thailand
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Abstract

The high consumption of local vegetables in the daily classical Thai diet is part of the ancient wisdom
which has been practiced over a long period of time. However, the healthy effects of these local vegetables in
term of free radical scavengers have not been fully investigated. In this study, we have aimed to measure the
antioxidative activities contributed by both the enzyme and non-enzyme components that presence in the
crude extracts of 30 varieties of vegetables and herbs commonly grow and consume in the South of Thailand.
The superoxide scavenging activities of the enzyme superoxide dismutases (SODs) and its' isozymes, were
measured in aqueous (phosphate buffer) extract using the photochemical reduction of riboflavin/methionine/
nitro blue tetrazolium (NBT) assay with and without the SOD enzyme inhibitors. The H-donating activities of
vegetables/herbs from both buffer and methanol extracts were determined by the Diphenylpicrylhydrazyl
(DPPH) radicals reduction method. The antioxidative activities were expressed in mM concentration of Trolox
(Trolox Equivalent Antioxidant Concentration = TEAC) per gram of vegetable (edible parts). In addition, the
total vitamin C content in the crude extracts was also quantified and expressed in mg/100 gram of wet weight.
The qualitative and quantitative measurement of flavonoids and its derivatives were selectively measured only

in 5 varieties of vegetables.

Our study indicated that most of the local vegetables in the South have very high TEAC values for
superoxide scavenging activity (SSA). The young leaves of Jig (Barringtonia acutangula Linn.), Cashew nut
(Anacadium occidentale Linn.), Mui-hom (Micromelum combodiana), Mun-pu (Glochidion wallichianum

Muell.) and the seed of Nieng (Archidendron jiringa Nielson.) possess the average TEAC values of 816.9,
736.6, 698.1, 698.0 and 493.3 mM/gm of wet weight respectively. The other 7 varieties of vegetable in the
South, Pak-Meung, Rieng, Pak-Rin, Nieng-nok, Tum-mung, Sae, and Sator have the average TEAC values
between 52 — 230 mM/gm. Four out of 8 varieties of common herbs also contained high TEAC values for SSA
with the average values of 413.8, 360.4, 318.3 and 299.8 mM/gm for Holy basil (Ocimum sanctum Linn.), Mint

(Mentha cordifolia Opiz.), Basil (Ocimum basillicum Linn.), and Spring onion (Allium ascalonicum Linn.)

respectively. The other 4 herbs; Coriander (Coriandrum sativum Linn.), Chinese celery (Apium graveolens

Linn.), Pak-chee-farang (Eryngium foetidium Linn.) and Bai-mang-lak (Ocimum americanum Linn.) have the

activities between 103-136 mM/gm. The common vegetables group: both types of bitter gourds; Ma-ra-jeen

and Ma-ra-kee-nok (Momordica charantia Linn), Ma-rum (Moringa oleifera Lamk), Cha-muang (Garcinia cowa

from 32.4-150.6 mM/gm except Kra-tin's pod (Leucaena glauca Benth.) possessed a very high TEAC value of
555.6 mM/gm. The three spices included in this study; garlic (Allium sativum Linn.), white-onion (Allium cepa

Linn.), and red-onion (Allium ascalonicum) also have the TEAC values for superoxide scavenging activities of

80.7. 50.3 and 42.6 mM/gm, respectively. The isozyme inhibitor studies have indicated that the MnSOD is the
most abundant SOD isozyme detected in all varieties of vegetables with the exception of Ma-ra-jeen and

Garlic which have a higher proportion of FeSOD ( 55.3%) and CuZnSOD (64.2%), respectively.



The measurable H-donating activity from both aqueous and methanol extracts, though not much of
difference but are not always correlated. The TEAC values in general were much less than the TEAC values for
SSA and non-measurable in Pak-meung, Spring onion and all methanol extracts from the non-leaf vegetable
except Sator and Nieng which have TEAC values of 95.0 and 13.8 mM/gm, respectively. Interestingly, all leaf-
vegetable from the South also contain large amount of vitamin C i.e. greater than vitamin C content (40mg) in
one fruit of tangerine (~100 gm of edible part) ranging from 61.2-169 mg/100gm of vegetable. Similary,
Coriander, Holy basil, Mint and Basil leaves also contain high amount of vitamin C ranging from 66.2-181
mg/100gm of vegetable. The other four herbs; Pak-chee-farang, Bai-mang-lak, Chinese celery, and Spring
onion as well as the three spices; garlic, red and white onions are also contain vitamin C ranging from 8.1-33.6
mg/100gm. For the flavonoid derivatives analysis, luteolin and apigenin are the two common flavone found in 4
and 3 out of 5 selected végetab!es in this study with the highest level in the extract of Mun-pu, 674 and 307
mg of luteolin and apigenin per kg of dry wi. respectively. Varying amount of quercetin and kaempferol, the
two flavonol derivatives, are found only in the leaf vegetables and is not detected in the seeds of Sator and
Reing. Finally, myricetin is nat detected in all 5 selected vegetables. In conclusion, majority of herbs and
vegetables particulary local vegetables which are freshly consumed in the South contain high values of free
radicals (particulary superoxide) scavenging activity and vitamin C content. The data from this study could be
used for the application of diet which may have beneficial enhancement effect for patients under the condition

of oxidative stress.
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