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Abstract

Making (Hodgsonia heteroclita subsp. indochinensis); a rare and endangers species,
member in a family Cucurbitaceae. Various parts; leaves, stem, pulp and seeds, have
been used as medicine followed the indigenous wisdom. High content of fixed oil found
in their seeds. For conservation and sustainable uses, scientific supports are essential. The
aims of this research project were to study on the distribution, ecology and uses of plants
in Genus Hodgsonia, study on propagation, chemical constituents and biological activities
and potential for their uses. This research project was divided into 6 subprojects as
following;

1. Subproject 1: Distribution, ecology and uses of plants in Genus Hodgsonia

2. Subproject 2: Study on propagation and morphology of Making (Hodgsonia

heteroclita subsp. indochinensis

3. Subproject 3: Micropropagation of Hodgsonia heteroclita subsp. Indochinensis

4. Subproject 4: Chemical constituents and Biological Activities of Hodgsonia

heteroclita subsp. Indochinensis

5. Subproject 5: Potential of Making oil for Health Food

6. Subproject 6: Potential of Making oil for Research and Development as

Pharmaceutical Necessity and Cosmetic products
Results of each subproject were shown as following:

From the surveys and identification using morphological characters revealed that
“Making” (Hodgsonia heteroclita subsp. indochinensis) was the only one species in the
genus Hodgsonia which was found in four provinces including Chiang Mai, Chiang Rai, Nan
and Mae Hong Son. In the upper of northern Thailand, the seed of Making was used as
food by the ten ethnic groups, including the Karen, Lawa, Lahu, Mien, Palong, Akha, Tai

kheun and Lisu. The oil-rich cotyledons were grilled for making chili sauce or snack.

Study on propagation and morphology of Making, the result found that H.
macrocapa produces big brownish green fruit with thin peel and soft white mesocarp. Six
oblong seeds are embedded inside. Seed coat is hard and brown color. It consists of 2

carpels which are separated by porous septa. White testa and yellow integument are



observed. Seed kernel is oily and embryo embedded near micropyle where plumule can
grow out. One seed can produce 2 plants. Hard seed coat is not a problem for
germination. Study on effects of plant growth regulators on rooting of climber cutting
found that 1-Naphthaleneacetic acid (NAA) 100 ppm promoted number of root, while
Indole-3-butyric acid (IBA) promoted root elongation as compared to other treatments.
Planting systems under 70 % shading and without shading were observed. Plant growth

and development under shading was better than without shading.

For Micropropagation, in this study was carried out to select the most suitable
surface-sterilized condition and culture media for in vitro propagation of Making’s
explants. For surface sterilization, leave and shoots were surface sterilized with 5 %
Clorox for 5 min., node and internodes were surface sterilized with 10% for 5 and 10 min.,
respectively, and seed was sterilized with 20 % for 10 min. Then, sterilized explants were
placed on semi-solid MS basal medium supplemented with different concentrations of
auxins and cytokinins. It was found that leave could survived and produced tiny callus in
MS supplemented with combination of 2, 4-D, TDZ and BA. The best callus induction was

observed when cotyledon were cultured in MS supplemented with 0.5 mg/l 2, 4-D.

Chemical constituents and biological activities of H. heteroclita subsp.
Indochinensis were studied. Each part of leaves, stem and flesh fruit was separately extracted
with Soxhlet’s apparatus using 95 % ethanol as solvent. The oil-rich cotyledons were divided
into 2 parts; one was extracted with Soxhlet’s apparatus using chloroform as solvent and
another one was prepared by using screw press. The percentage yield of alcoholic extracts
from leaves, stem and flesh fruit were 9.85+1.61, 6.24+3.12 and 10.75+4.35 % w/w,
respectively. The result of phytochemical screening of all extracts found that flavonoids,
anthraquinones, sterols and tannins were major phytochemical groups. Linoleic acid (47.01
¢/100 ¢) and oleic acid (14.92 ¢/100 g) were major fatty acid found in Making oil.

Each fractions of alcoholic extracts was evaluated their antioxidant activities,
antimutagenicity and mutagenicity by aims test, cytotoxicity test and antimicrobial
activities. As results, all fractions did not showed significant results in antimicrobial
activities against Staphylococcus aureus, Escherichia coli and Candida albican.

Anti-mutagenicity and mutagenicity by aims test, cytotoxicity test and also

capacity of quinone reductase inducer were studied in each extracts. The results revealed



that the extracts of Making had no mutagenesis to Salmonella typhimurium strain TA 98
and TA100 in condition with and without enzymatic activation. Interestingly, in the
condition with enzymatic activation the Making extracts showed anti-mutagenesis to S.
typhimurium using MelQ and AFB; as mutagens. The most potent was found in the
extracts from stem (mutated with MelQ) and flesh fruit (mutated with AFB;). However, in
the absence of enzymatic activation, almost of the extracts had no anti-mutagenesis to S.
typhimurium strain mutated with AF-2 Wag NaN; except the extract of flesh fruit.
Moreover, all of the extracts demonstrated of cytotoxicity with different potency. The
extract of flesh fruit showed cytotoxicity in lung cancer cell line while petroleum ether
extract of the oil-rich cotyledons gave high cytotoxicity in hepatic cancer cell line.
Cytotoxicity of colon cancer cell line was found that the extract of flesh fruit and the oil-
rich cotyledons gave high cytotoxicity. In addition, all fractions of the Making extracts gave
antioxidant activities with different potency. The extract of stem revealed the most
potent in hydroxyl free radical scavenging activity while the leaves extract gave potent

activity in DPPH assay and FRAP assay. But all fractions did not induce quinone reductase.

Proximate analysis of Making; base on dry basis, was found that the oil-rich
cotyledons had 37.96 + 0.97 % of lipid, 30.17 + 0.37 % of protein, 4.31 + 0.24 % of ash,
2.63 + 0.61 % of crude fiber and 24.93 + 1.44 % of carbohydrate. Fat analysis of Making
was revealed that The oil-rich cotyledons had 17.53 ¢/100 ¢ of saturated fat, 27.31 ¢/100
vg of unsaturated fat, less than 0.01 ¢/100 ¢ of trans fat and 11.08 mg/100 ¢ of vitamin E.
Cis 9,12-Linoleic acid (22.15 ¢/100g) was found as the major fatty acid. Analysis of amino
acids was found that the forth ranks of amino acids were essential amino acids, such as
phenylalanine, leucine, histidine and lysine (2,815, 2,288, 929 and 1,852 mg/100 g,
respectively). Antioxidant activities of Making oil were studied. The results revealed that it
gave antioxidant activity in DPPH assay with the value of ICsq = 2.65 + 0.20 mg/ml and
0.58 + 0.05 mg/ml gallic acid equivalent (GE). For FRAP method, it was found that it had
490 + 1.05 mM/g FeSO, . 7TH,O antioxidant abilities. Moreover, Making oil demonstrated

antioxidant activity in DPPH assay with the value of ECsy = 10.33 + 0.12 fmol/ml and 0.70

+0.06 Hmol/ml trolox equivalent antioxidant capacity (TEAC).

Development of skincare product from Making oil was studied in this project.

Hyrophile-lipophile balance (HLB) of Making oil for formulation of oil-in-water emulsion
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was determined and showed that emulsion which formulated by HLB 12 emulsifier was
the most stable. Formulation of 5 emulsions by using 5 % of Making oil resulted in oil-in-
water emulsions. The appearance of emulsions was white and homogenous with no
bubble. Viscosity was appropriate. The emulsions showed no separating layer after
centrifugation. The product showed smooth texture and good spreadability after applying
on skin. All emulsion formulas showed good stability after stored at 40°C, 4°C and room
temperature. With ¢ood properties of Making oil in its chemical compositions and
biological activities resulted that the Making oil has a trend to be a valuable raw material

for cosmetic products or health products.

Keyword: Hodgsonia heteroclita subsp. Indochinensis, Making oil, distribution and ecology,

propagation and biological activity



