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Abstract

Agricultural products of Thailand, particularly, fruits and vegetables are a valuable
source of phytochemical compounds. Thus, it should be promoted food product development
from Thai agricultural products. This research program was focusing on the health issues, which
consisted of six research studies. Their topics are i) interactions of phytochemicals within and
across vegetables and fruits on antioxidant activity, ii) effect of herb marinades on the mutagen
content and mutagenesis occurring in grilled chicken and pork, iii) fortification of fish oil into
children favorite food like jelly by micro emulsion, iv) effect of wet heating and pH on fatty acid
composition of coconut milk, v) development of low carbohydrate and low fat herbal ice
cream and vi) Thai healthy food learning through internet.

In the first topic, the interactions of antioxidative compounds from veggies and fruits in
term of ‘pair of antioxidants’ between samples both within group and across of 2 groups were
investigated. Vegetable group composed of Chamuang (Garcinia cowa), Munpoo (Glochidion
wallichianum), cashew leaves (Anacardium occidentale) and cabbage (Brassica oleracea var
capitata). Fruit group consisted of Jambu red (Syzygium samarangense), starfruit (Averrhoa
carambola) and pineapple (Ananas comosus). Total phenolic contents and oxygen radical
absorbance capacity assay (ORAC) were used to evaluate the antioxidant capacities of samples.
In addition, the effect of pH on the stability of phenolic compounds in vegetable and fruits
were studied in various conditions, pH of buffer (pH 3, 4 and 6) and high thermal processed by
using autoclaved at 121°C for 15 min). The second topic, coriander roots, lemongrass leaves,
turmeric were used as ingredients in marinated sauce for grilled chicken and pork. The
mutagenicity of grilled meats was investigated using Ames test. Furthermore, the amounts of
mutagen were monitored using HPLC. The third topic, formulation fish oil in fruit juice (FO/FJ)
emulsion gel by using Thai local fruits such as roselle, mangosteen and pineapple was studied.
Physico-chemical properties and a resistance of oxidation reactions of gel were determined. The
fourth topic, effects of heating and pH on the fatty acid composition in fresh, UHT and

powdered coconut milks were investigated. There were three different temperatures used in

this study, i) 97°C for 20, 40 and 60 minutes ii) 116 °C and iii) 121°C for 15, 30 and 45 minutes,
respectively. The fifth topic, development of low carbohydrate and low fat herbal ice cream
was focusing on 2 kinds of ice-cream, sherbet and milk-based ice-creams. Sweeteners, maltitol
and sucralose were used in developed recipes instead of sugar. Butterfly pea flower, laurel
clock vine, centella, gac fruit, passion fruit, and pineapple were used as ingredients in the
sherbet developing recipes. In milk-based ice-cream, gac fruit, centella and green tea were used
in the recipes. Furthermore, the series of online video, focusing on Thai healthy food and Thai
food research project for supporting the technology transfer and broadcasting through internet

network were also produced.



The results of the first topic indicated that the combinations of phenolic compounds
within the vegetable category, act as additive interactions with the 100% of ORAC value. The
results from the across of 2 groups, 12 pairs, suggested that the combinations gave ORAC values
with the additive interactions for 91.7%. The varying of pH was not effect to the phenolic
contents and ORAC values in the most of individual samples. However, heating to the samples
was increasing the ORAC activity of some of the individual plants with statistic significant
(p<0.05).

In herbs marinating study showed the results that the content of mutagen in meat
samples, which marinated with the water and alcohol extracts of following herbs, coriander
roots, the lemongrass leaves, turmeric and the mixed-plants, decreased significantly (p<0.05).
For the omega-3 added gel study, fish oil was mixed into fruit juice by homogenization using
homogenizer. The fish oil in fruit juice (FO/FJ) emulsion mixture was heated at 70, 80 and 90 °C
to induce gelation. When the FO/FJ emulsion gel was set, physico-chemical properties were
determined. Analysis confirms that fruit juice emulsion gel containing fish oil particle was
successfully formulated. The average droplet size of fish oil was smaller than 5 um. It was
found that roselle can best prevent fish oil from oxidation reaction. Sensory test had shown
that consumer acceptance was high especially for jelly produced from mangosteen and roselle.

As mention studies, herbs and vegetables are always the main ingredient in Thai’s food.
They possess the antioxidant and anti-mutagenic properties. However, the consumer concern
about the inferior aspect of coconut milk remain unclear. Recently, the research studies
revealed that coconut oil consists of the medium-chain saturated fatty acids, particularly, lauric
acid which is the healthy fat. Rather than the medium-chain saturated fatty acids, the long-
chain saturated fatty acids causes the inferior on health issue. The results suggested that
heating process and pH would not effect on type and amount of fatty acid composition in
coconut milk.

Low sugar and fat ice-creams, containing herbs or fruits possessed the higher values of
phenolic content and antioxidant capacity rather than the conventional recipes. The
replacement of general sugar with sucralose at the level 100% sweetness, combining with inulin
would be applied in following recipes, both dried and fresh butterfly pea flower sherbet, cag—
passionfruit sherbet, laurel clock vine—passionfruit sherbet and centella—pineapple recipe. In
addition, the result from milk-based ice-cream recipes showed that the replacement of general
sugar with maltitol at the level 100% of sweetness and 35% of fat substituted by whey protein
combining with maltodextrin would be naturalized in these two flavored, gac and centella
mixed with green tea. Moreover, the production of 6 online video series focusing on Thai
healthy food which were i) Pad Thai, i) Som Tam, iii) Tom Yum Koong, iv) Massamun Curry, v)
green curry and vi) spicy beef salad could promote consumers in the international level.

The overall results of this research program would be encourage and promote the

health concern to society. Recommendation on consumption of fresh fruits and vegetables



mixed with the high value of antioxidants is to eat Munpoo, cashew leaves and Chamuang with
any other kinds of vegetables. Furthermore, the pair of pineapple with starfruit is recommended
for fruit case. For food and beverage product development, the combinations of ‘cashew
leaves and pineapple’, ‘Munpoo and pineapple’, ‘Chamuang and pineapple’ are
recommended. Marinated meat with herbs prior to cooking would inhibit or prevent the
formation of mutagens during cooking. Product from formulation of fish oil in Thai fruit juice
emulsion gel would provide the healthy snack option to children with growth essential
ingredient. Ice cream, which low carbohydrate and low fat would reduce the risk of diabetes
and obesity. Therefore, the cooked coconut milk remains compose of the valuable medium-
chain fatty acid. These observations would increase ensuring health on Thai food consumer. In
addition, the production of online videos on Thai healthy food can promote Thai food over the

internet to gain the popularity worldwide.
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and pork, jelly, omega 3 fatty acid, coconut milk, ice cream, online video



