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ABSTRACT

Spiny bitter gourd is an underutilized fruit crop with high potential for functional
food products as it has high lycopene and beta-carotene in its aril. These phytochemicals
help reduce the risk of cancer and spiny bitter gourd is suitable for use as raw material for
functional food products. Uniform quality of raw material is important for high quality
products and crop improvement is necessary to develop new varieties with high and stable
phytochemicals in order to obtain high quality raw material. In breeding spiny bitter gourd
for high lycopene, it is necessary to screen a large number of breeding materials. High
performance liquid chromatography (HPLC) has been used as a standard method with high
accuracy but it is costly and time consuming. The objectives of this study were to evaluate
agronomic traits, total carotenoids, lycopene and beta carotene in a segregating breeding
population and to investigate the relationships among methods for these phytochemical
analysis including a standard method by high performance liquid chromatography,
spectrophotometric method and color parameters (a*, b*, L*, C*, h°). The research project
was divided into two parts. In the first part, agronomic characters of spiny bitter gourd
including days to fruit maturity, fresh fruit weight, fruit length, fruit diameter, seed number,
aril weight, aril percentage and carotenoids by HPLC method and color parameters in a spiny
bitter gourd population consisting of 41 F; hybrid clones and 2 standard checks. In
experiment 1, [KKU ac.10-086 x KKU ac.10-093]-15 had the highest agronomic traits including
92.5 days to maturity, fruit width of 13.1 cm fruit length of 9.5 cm, fruit fresh weight of 607.5
g, aril weight of 176.5 g, aril percentage of 29%. The accession had rather high days to
maturity and high phytochemicals including 1399.0, 389.3 and 1789.0 ug/g fresh weight of
lycopene, beta carotene and total carotenoid, respectively. This breeding clone had high
days to maturity, and the clone [KKU ac.10-094 x KKU ac.09-008-4]-1 had high total
carotenoids (4180.0 ug/g fresh weight) and high lycopene (4015.0 pg/g fresh weight),
respectively. This clones had small fruits, low fresh fruit weight and low aril percentage, but
it had high days to maturity. In the experiment 2, the study was undertaken to determine
the relationships among the methods for lycopene analysis (HPLC, spectrophotometric
method and color parameters). Spectrophotometric method (method 3) using n-hexane :
ethanol : acetone (1.5 : 0.75 : 0.75 (v/v/v)) had the highest correlation coefficients with the
standard method for total carotenoid, lycopene and beta carotene (r = 0.93, 0.94 and 0.92

respectively (P=0.01)). The correlation coefficients between colors values (h°) and



determined by HPLC aril spiny bitter gourd were rather low. The h°® value had positive
correlation coefficients with total carotenoid (r = 0.42, P=0.01) and negative medium
correlation coefficients with lycopene and beta carotene (r = -0.53, -0.47 respectively
(P=0.01). Spectrophotometric method for carotenoids, lycopene and beta carotene analysis
is compatible to HPLC method. The information obtained in this study is useful to increase
the efficiency of spiny bitter gourd breeding programs for high total carotenoid, lycopene

and beta carotene.
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