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Chemical Composition of Durian (Durio zibethinus ) cv. Long Lab Lae
Grown in Thailand
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This study investigated the chemical composition and nutritional characteristics of Long Lab Lae
durian (Durio zibethinus Murr.), an economically important Thai fruit cultivar that is officially recognized
as a Geographical Indication (GI) product. Fruits were collected from three growing regions, namely
Uttaradit Province (UT), Lower Northern Thailand (LN), and Eastern Thailand (ES), and analyzed for
proximate composition, mineral content, fatty acid profile, carotenoids, total phenolic content, and
antioxidant activity. The growing location significantly influenced the chemical composition and
nutritional characteristics of Long Lab Lae durian. Fruits from UT and LN contained higher carbohydrate
and fat but lower moisture levels than those from ES. Sucrose was the predominant sugar in all samples,
with the highest concentration observed in LN fruit 22.07 ¢/100 ¢ fresh weight (FW). Potassium was the
most abundant mineral, followed by phosphorus, magnesium, and calcium. Monounsaturated fatty
acids constituted the major lipid fraction, with elevated oleic acid levels detected in fruits from UT and
LN (2.37 and 2.33 ¢/100 g FW, respectively). In addition, UT fruit exhibited the highest B-carotene content
(86.29 ug/100 g FW). In contrast, total phenolic content and antioxidant activity did not differ significantly
among growing regions. These findings demonstrate that geographical origin plays an important role in

determining the chemical and nutritional attributes of Long Lab Lae durian. The distinctive Gl
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characteristics of Uttaradit Long Lab Lae durian, including its dry texture, fine flesh, and rich
sweet-creamy flavor, are closely linked to variations in the physicochemical properties of the fruit
associated with the growing environment. This study provides scientific evidence supporting the unique
quality attributes and geographical identity of Long Lab Lae durian and thereby reinforcing its recognition

as a geographical indication product.
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Introduction

Durian (Durio zibethinus L.), commonly
known as the “King of Fruits,” is one of the most
popular fruits in Thailand due to its distinctive
aroma and unique flavor. Thailand is the world’s
leading producer and exporter of high-quality
durian, surpassing other major producing countries
such as Malaysia and Indonesia. Nearly 200 durian
cultivars have been identified in Thailand;
however, only approximately 60-80 cultivars are
commercially cultivated. Among these, Mon
Thong, Chanee, Kan Yao, and Kradum Thong
are the most widely grown cultivars. Major
production areas are located in the eastern and
southern regions of the country, particularly in
Chanthaburi, Rayong, Chumphon, Trat, and
Nakhon Si Thammarat Provinces (Somsri, 2018).
Owing to the economic importance and widespread
cultivation of durian, extensive studies have been
conducted on the physical characteristics, physiology,
chemical composition, and bicactive compounds
of major Thai commercial cultivars, particularly
Mon Thong, Chanee, Kan Yao, and Kradum Thong
(Kongkachuichai et al., 2010; Gorinstein et al., 2011,
Charoenkiatkul et al., 2016; Arsa et al., 2021;
Aschariyaphotha et al., 2021).

While most durian cultivars in Thailand
are predominantly cultivated in the Eastern and
Southern regions, Long Lab Lae durian, originating
from Uttaradit Province in Northern Thailand, has
gained increasing popularity due to its distinctive
fruit quality. The cultivar is characterized by its
small round-to-oval fruits, thin rind, thick

dark-yellow flesh, mild aroma, creamy texture,

and sweet taste, although some fruits may
contain aborted seeds. Owing to these unique
characteristics, Long Lab Lae durian has been
registered as a Geographical Indication (GI)
product of Uttaradit Province (Department of
Intellectual Property, Ministry of Commerce,
2019). Geographical indications identify products
whose quality, reputation, or other distinguishing
characteristics are linked to their geographical
origin.  Environmental conditions and local
production practices are considered key factors
underlying the distinctive quality of Gl products
(Cassago et al., 2021). Previous studies have
shown that geographical origin can influence the
composition and quality characteristics of fruit
crops. For example, significant differences in the
elemental composition of fruits have been
observed among production regions, reflecting
the influence of environmental and locational
factors on fruit characteristics (Debbarma et al.,
2021). In the case of Long Lab Lae durian, the
Gl-designated production area comprises Lab
Lae, Mueang Uttaradit, and Tha Pla districts,
where sandy loam soils, mountainous landscapes,
and favorable rainfall distribution are believed to
contribute to the characteristic flavor and texture
of the fruit (Department of Intellectual Property,
Ministry of Commerce, 2019). In recent years,
increasing market demand has promoted the
cultivation of Long Lab Lae durian beyond the
registered Gl area to several provinces in Northern
and Eastern Thailand, including Sukhothai,
Phitsanulok, Chanthaburi, and Rayong. Fruit
quality may vary according to differences in

growing environments and cultivation practices,
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including soil and climatic conditions, irrigation,
fertilization, pest management, and tree
management (Dichi, 2018).

However, scientific information regarding
the chemical composition and nutritional
characteristics of Long Lab Lae durian cultivated
in different production regions remains limited.
Therefore, this study aimed to investigate the
chemical composition and nutrient content of
Long Lab Lae durian cultivated in different
regions of Thailand. The findings are expected
to improve our understanding of regional
variation in fruit quality and provide scientific
evidence supporting the geographical identity
and distinctive characteristics of Long Lab Lae

durian.

Materials and methods/Methodology
Plant material

Durian fruits, specifically Durio zibethinus
Murr. cultivar 'Long Lab Lae' (Figure 1), were
collected from orchards located in different
regions of Thailand during May—June 2018. The
experiment was conducted using a completely
randomized design (CRD), in which planting
regions were assigned as treatments. Three
planting regions were included: Uttaradit
Province (UT), the original cultivation area of
the cultivar; the Lower Northern region (LN);
and the Eastern region (ES). For UT, fruits were
collected from four orchards located in Lab
Lae and Mueang Districts, Uttaradit Province
(soil series no. 62; annual rainfall 842.8 mm;

mean temperature 28.0 °C). In LN, fruits were

obtained from four orchards, including three
orchards in Si Satchanalai District, Sukhothai
Province (soil series no. 62; annual rainfall 736.2
mm; mean temperature 28.8°C) and one orchard
in Noen Maprang District, Phitsanulok Province
(soil series no. 62; annual rainfall 867.6 mm; mean
temperature 28.6°C). In ES, fruits were sourced
from four orchards, including three orchards in
Khao Khitchakut and Khlung Districts, Chanthaburi
Province (soil series no. 26; annual rainfall 2,538
mm; mean temperature 28.5°C) and one orchard
in Mueang District, Rayong Province (soil series
no. 35; annual rainfall 946 mm; mean temperature
28.8°C). All fruits were harvested at 105 days after
flowering (DAF). Twelve durian fruits were
collected from each orchard, with each orchard
considered one replicate. The fruits from each
orchard were divided into three subgroups of four
fruits each, resulting in a total of 48 fruits per
planting area. After harvest, the fruits were
transported to the Food Science and Technology
Laboratory, Faculty of Agriculture, Uttaradit
Rajabhat University, and allowed to ripen at
room temperature for 3-5 days prior to
chemical and nutritional analyses. The edible
pulp was separated and homogenized into a
uniform paste. Moisture content was measured
immediately after homogenization, while the
remaining pulp was vacuum-sealed in aluminium foil
and stored at -18°C. For bioactive compound and
antioxidant assays, separate aliquots were
freeze-dried, vacuum-sealed, and maintained
under identical cold storage conditions until

analysis.
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Nutrient determination
1. Proximate composition

The proximate composition of Long Lab
Lae durian pulp including moisture, ash, crude
protein, crude fat, total dietary fiber, available
carbohydrates, and energy was determined
using standardized analytical protocols. Major
macronutrients were quantified according to
official methods of the Association of Official
Analytical Chemists (AOAC, 2005). Moisture
content was measured by oven drying at
100+2°C to constant weight (Method 952.45),
while ash content was determined by incineration
in a muffle fumnace at 550+5°C (Method 945.46).
Total nitrogen content was determined using
the Kjeldahl method (AOAC Method 981.10),
and crude protein was calculated by applying
a standard conversion factor of 6.25 to the
measured nitrogen value. Crude fat was extracted
following acid digestion and continuous Soxhlet
extraction with petroleum ether (Method 945.16).
Total dietary fiber was quantified using an
enzymatic-gravimetric method (Method 985.29;
AOAC, 2016).

Available carbohydrates (percentage)
were calculated by difference: Available
carbohydrate (%) = 100 — [Moisture + Protein +
Fat + Ash + Total dietary fiber (%)]. Total
energy (kcal/100 ¢ fresh weight) was then
estimated using at water conversion factors: 4
kcal/g for protein and carbohydrates, and 9
kcal/g for fat (FAO, 2003).

Comprehensive sugar profiling including
total sugar, glucose, fructose, and sucrose was

performed by the Institute of Nutrition,

Mahidol University (Nakhon Pathom, Thailand)
in accordance with AOAC Method 982.14
(AOAC, 2016).
2. Mineral, fatty acid, and carotenoid

The quantitative profiling of mineral,
fatty acid, and carotenoid content was
performed at the Institute of Nutrition,
Mahidol University, Nakhon Pathom, Thailand.
Mineral concentrations were quantified using
Atomic Absorption Spectrophotometry (AAS)
and Inductively Coupled Plasma Optical
Emission Spectrometry (ICP-OES), following
AOAC Official Methods 985.35 and 984.27
(AOAC, 2016). Meanwhile, the fatty acid
profiles were determined and characterised in
accordance with standardised AOAC protocols
(Methods 963.22 and 969.33; AOAC, 2016).
Carotenoid content was measured based on
the method of Speek et al. (1986) using high-
performance liquid chromatography (HPLC).
All procedures adhered to the respective

validated standard protocols.

Total phenolic content and antioxidant activity
All chemicals and reagents used in this
study were of analytical grade and obtained from
Sigma-Aldrich  (St. Louis, MO, USA), including
Folin—Ciocalteu reagent, gallic acid, DPPH, Trolox,

and TPTZ.

1. Total phenolics

The Folin-Ciocalteau method was used
to determine the total phenolic (TP) content (Lu
et al., 2007). For extraction, a freeze-dried sample

was added to 70% ethanol and shaken for two
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hours at room temperature. A ten-fold diluted
Folin-Ciocalteau reagent (2.5 mL) was reacted
with the extract (0.5 mL) for 5 min, followed by
the addition of a 7.5% sodium carbonate
solution (2 mL). The mixture was measured
using a spectrophotometer at 760 nm after being
incubated for two hours at room temperature in the
dark. Standards of gallic acid at concentrations of 0,
10, 20, 40, 60, and 80 pg/mL were prepared and
measured for comparison with the unknown
sample.
2. Antioxidant activity assay

2.1 2,2-Diphenyl-1-picrylhydrazyl (DPPH)
assay. The DPPH assay was performed following
established techniques as described by Moreno
et al. (2002). The ethanolic extract of the sample
was combined with 2 mL of DPPH solution in
ethanol to obtain a final concentration of 0.05 mM.

After being stored at ambient temperature in the
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absence of light for 30 minutes, the absorbance was
measured at a wavelength of 517 nm. The Trolox
standards were prepared at concentrations of 0,
0.01, 0.02, 0.04, 0.06, 0.08, and 0.1 mM.

2.2 Ferric reducing antioxidant power
(FRAP) assay. The FRAP assay was assessed using
a minor adaptation of the methodology developed
by Benzie and Strain (1996). An acetate buffer (300
mM, pH 3.6), TPTZ (10 mM) in 40 mM HCl, and
ferric chloride in deionized water (20 mM) were
combined in a ratio of 10:1:1 to generate the
FRAP reagent. Subsequently, the reagent had a
reaction with the ethanolic extract of the sample
in a 3:1 ratio for four minutes at a temperature of
37°C under dark conditions. The absorbance was
thereafter obtained at a wavelength of 595 nm
and subsequently compared to the Trolox
standard at concentrations of 0, 6.25, 12.5, 25, 50,
and 100 uM.

e Pulp quality: proximate compositions, minerals, fatty

Map of Thailand

A

acids, carotenoids, polyphenols and antioxidants

B

Figure 1 (A) geographic locations of the studied orchards across three regions in Thailand

and (B) the physical characteristics of 'Long Lab Lae' durian (Durio zibethinus Murr.)

harvested from different planting sites
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Results and Discussions

Proximate composition

The pulp of Long Lab Lae durian
cultivated in UT and the LN had the same energy
content but was greater than that of those
cultivated in the ES, with values of 175.83+5.23,
178.57+5.56, and 152.24+2.19 kcal/100 ¢ FW,
respectively (Table 1). It was reported that the
energy content of durian pulp from four
Indonesian and four Thai cultivars ranged
between 84 and 185 kcal/100 g FW. The energy
content of the four Thai durian varieties
Monthong, Chanee, Kradum, and Kobtakam were
134-162, 145, 185, and 145 kaal/100 ¢ FW, respectively
(Aziz and Jalil, 2019), which corresponded to
those of Long Lab Lae durian grown in all three
areas in this experiment.

Long Lab Lae durians produced in UT and
LN had similar fat content (5.38+0.16 and
5.51+0.01 ¢/100 g FW, respectively), whereas the
fruits produced in the ES had a lower fat content
(4.82+0.04 ¢/100 g FW) (Table 1). The fat content
of the pulp of Long Lab Lae durian was higher
than the amount found in four Indonesian durian
varieties: Ajimah, Hejo, Matahari, and Sukarno, but
the values were similar to the fat content of the
pulp of four Thai durian varieties: Monthong,
Chanee, Kradum, and Kobtakam (Aziz and Jalil,
2019).

The carbohydrate content of durian pulp
produced in the LN area was higher than that of
durian produced in the ES (26.24+1.60 and
20.89+0.81 ¢/100 g FW, respectively); however,

the value obtained from ES did not differ from

that of durian pulp produced in the UT location
(25.25+1.75 ¢/100 ¢ FW). Charoenkiatkul et al.
(2016) also reported that Monthong, Chanee,
Kradum, and Kobtakam cultivars contained 21-29
g/100 ¢ FW of carbohydrates in their pulp. The
LN’s durian pulp had the highest total sugar
concentration, which corresponded to the
sucrose content. Durian pulp produced in UT and
ES showed similar total sugar and sucrose
content. Furthermore, the findings revealed that
the fructose content of durian pulp produced in
the three areas was not different. Glucose was
not detected in all durian pulp (Table 1). A study
on sugar composition in four Indonesian durian
varieties, six Malaysian varieties, and four Thai
varieties discovered that the total sugar content
generally ranged between 3.10-14.05, 7.52-
16.90, and 14.83-19.97 ¢/100 g FW, respectively
(Aziz and Jalil, 2019). In addition, Thai durian
cultivars such as Monthong, Chanee, Kradum,
and Kobtakam contain sucrose, fructose, and
glucose, with sucrose being the predominant
sugar (Charoenkiatkul et al., 2016; Aziz and Jalil,
2019). These results indicate that Long Lab Lae
durian variety exhibits a higher total sugar
content than most other Thai durian cultivars,
with sucrose being the main contributor to its
distinctive  sweetness. The

hicher  sugar

accumulation observed in durians from
northern Thailand (UT and LN) may be
associated with pre-harvest environmental
conditions, particularly low rainfall and well-
drained hillside

conditions may induce mild water deficit stress,

orchard systems. Such

which can influence carbohydrate allocation
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and dry matter accumulation in fruit. In durian,
increased dry matter and total soluble solids
(TSS) during ripening are strongly associated
with perceived sweetness and eating quality
(Jerapat and Siriphanich, 2008).

As for protein content in Table 1, fruit
from UT contained the highest amount.
Meanwhile, the protein level of durian pulp
produced in other locations was comparable.
The protein content in the pulp of the Long
Lab Lae durian variety grown in all three regions
ranged from 6.08+0.23 to 6.62+0.11 ¢/100 ¢ FW,
which was higher than that reported for Thai
durian cultivars 2.2-3.4 ¢/100 ¢ FW (Thiyajai et al.,
2020). The nutritional content, particularly
protein, and postharvest quality of horticultural
crops are significantly influenced by pre-harvest
factors, including genetic, environmental, cultural,
and physiological factors (Thokar et al., 2022).

The dietary fiber content of durian
produced in UT was 3.34+0.19 ¢/100 ¢ FW,
comparable to that of durian produced in the
ES (3.67+0.27 ¢/100 g FW). Table 1 shows that durian
pulp from the LN area had the lowest amount of
dietary fiber: 2.54+0.02 ¢/100 g FW. The experiment
results showed that the amount of dietary fiber in
Long Lab Lae durian was similar to values reported
for Monthong, Chanee, Kradum, Kan Yao, Puang
Manee, and Kobtakam, which contained dietary fiber
between 1.20 and 3.58 ¢/100 ¢ FW (Aziz and Jalil,
2019). Devalaraja et al. (2011) previously found that
durian is a high-fiber source, accounting for 3.1% of
its total fiber content. This finding aligns with the
research conducted by Gorinstein et al. (2011), which

also indicated that fresh durian pulp is abundant in

dietary fiber, including soluble fiber, insoluble dietary
fiber, and total dietary fiber. The ash content
was highest in durian pulp from the ES region
(1.29+0.01¢/100 ¢ FW) followed by fruit from
the LN area (1.14+0.04 g/100 g FW). Durian pulp
from UT had the lowest ash content (1.05+0.02
g/100 ¢ FW) as illustrated in Table 1. The ash
content of the Long Lab Lae durian pulp in this
study was lower than that reported for Thai
durian cultivars (Charoenkiatkul et al., 2016).
According to Table 1, durian cultivated in the
eastern region contained the highest water
content in its pulp, measuring 62.69+1.69 ¢/100
g FW. Conversely, the moisture content of
durian pulp from UT and LN did not differ
significantly, with values of 58.38+2.56 and
59.06+£1.11 ¢/100 ¢ FW, respectively. These
values were slightly lower than those
previously reported for Thai durian pulp, which
typically ranges from approximately 60 to 65
¢/100 ¢ FW (Aziz and Jalil, 2019; Thiyajai et al.,
2020). Generally, the moisture content of fully
ripe durian pulp varies depending on cultivation
practices and growing location (Ketsa et al., 2020).
The higher moisture content observed in durian
from the eastern region may be associated with
its erowing environment, which is characterized
by higher rainfall and lower elevation, thereby
promoting greater water availability and
retention within orchard systems. In contrast,
durian orchards in UT and LN are often located
in more sloped areas with relatively lower
rainfall, which may reduce soil water retention.
Pre-harvest environmental conditions, particularly

rainfall pattemns and orchard-specific microclimate,
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have been reported to influence durian pulp dry
matter, which is inversely related to moisture
2008).

Furthermore, when considered together with

content (Jerapat and Siriphanich,
the environmental factors that contribute to
the elevated sugar content observed in durians
from the LN area, this specific agroecological
environment appears to play a significant role
in producing Long Lab Lae durians cultivated in
northern Thailand. These characteristics are
consistent with the geographical indication
attributes of Long Lab Lae durian, which are

characterized by a dry flesh texture and sweet

taste.

Mineral contents

The Eastern region provided durian pulp
with the highest calcium (7.36+1.62 mg/100 ¢
FW) while the mineral content in durian pulp
from UT and LN was similar (3.09+0.1 and
4.01+0.66 mg/100 g FW, respectively) (Table 2).
On the contrary, phosphorus in the pulp of
durians cultivated in the UT and LN areas was
found to be much greater than that of durians
grown in the Eastern part of Thailand. The pulp
of durian cultivated in the Eastern region
contained the highest amount of potassium,
followed by that of durian cultivated in LN.
Meanwhile, the UT area provided the lowest
potassium content in Long Lab Lae pulp. In the
case of magnesium, cultivating durians in ES and
LN provided a similar amount of the magnesium
contents; however, the value was much greater
than that from the UT location. Although the

pulp of durian grown in the eastern region

contained the highest copper level, it

contained the lowest amount of zinc.
Furthermore, durian grown in the LN area
contained the most zinc in its pulp, followed
by durian farmed in UT and ES. Nonetheless,
durians from the three locations had similar
amounts of sodium and iron. Charoenkiatkul
et al. (2016) determined the mineral content
of four types of Thai durians (2 indigenous and
2 commercial cultivars) and discovered that
potassium concentration was the greatest in all four
types, followed by phosphorus. In addition, all
four durian varieties contained significantly high
levels of magnesium, sodium, and calcium. The
results aligned with our study, which found that
Long Lab Lae contained the highest amount of
potassium, followed by phosphorus, sodium,
magnesium and calcium. The eastern region
consisted of several soil series, including soil
series 35 in Rayong Province and soil series 26
and 27 in Chanthaburi Province (Land
Development Department, n.d.), which are
generally characterized as acidic soils with
adequate to moderate drainage. Although these
soils are commonly classified as having relatively
low natural fertility, favorable environmental
conditions together with well-drained soil profiles
may promote root growth and nutrient uptake in
durian trees. Well-drained soils are generally
considered favorable for durian cultivation
because they support root development and
nutrient absorption. Furthermore, potassium plays
a critical role in fruit development and quality, and
nutrient accumulation in durian fruit has been

reported to be influenced by fertilization
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practices (Poovarodom and Phanchindawan,
2006). Therefore, the higher concentrations of
K, Ca, Mg, and Cu observed in fruits from the
eastern region may be associated not only
with soil characteristics but also with intensive
nutrient management practices commonly
employed in commercial durian orchards. In
addition, interactions among K, Ca, and Mg can
affect nutrient

availability, uptake, and

translocation within plants, thereby contributing

to the mineral composition observed in the fruit
(Kitprasong et al., 2021). Although soil nutrient
concentrations were not directly measured in
this study, the characteristics of the soil series
present in the eastern region suggest environmental
conditions that may support nutrient acquisition by
durian trees. Nevertheless, the observed mineral
composition is likely influenced by a combination
of soil properties, fertilization practices, and orchard

management factors.

Table 1 The nutritional value of fully ripe durian cv. Long Lab Lae grown in different areas of Thailand

(Uttaradit Province; UT, lower Northern region; LN, and Eastern region; ES)

Nutritional parameter Planting area F-test cv
Uttaradit Lower Northern  Eastern region
Province (UT) region (LN) (ES) (%)
Energy (kcal/100 g FW) 175.83+5.23" 178.57+5.567 152.24+2.19° * 272
Fat (g/100 g FW) 5.38+0.16° 5.51+0.01° 4.82+0.04° * 1.81
Carbohydrate (g/100 g FW) 25.25+1.75% 26.24+1.60° 20.89+0.81° * 6.00
Total sugar (¢/100 g FW) 20.49+0.13" 23.27+0.45° 20.07+0.42° * 1.71
- Sucrose (g/100 g FW) 19.19+0.36" 22.07+0.14° 18.82+0.18" * 1.24
- Fructose (g/100 g FW) 1.31+0.23 1.21+0.30 1.26+0.23 NS 20.62
- Glucose (/100 g FW) ND ND ND - -
Protein (g/100 g FW) 6.62+0.11° 6.08+0.23° 6.27+0.22° * 2.55
Fiber (¢/100 g FW) 3.34+0.19° 2.54+0.02° 3.67+0.27° * 5.96
Ash (g/100 g FW) 1.05+0.02° 1.14+0.04° 1.29+0.01° * 2.73
Moisture content (%) 58.38+2.56° 59.06+1.11° 62.69+1.69° * 2.02

Different letters within rows indicate significant difference based on Least Significant Difference Test, p<0.05.

NS and * mean non-significant or significant at p<0.05, respectively

ND, not detected
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Fatty acid composition

Table 3 shows the fatty acid compositions
of ripe Long Lab Lae durian. Palmitic and oleic
acids were the main saturated (16:0) and
monounsaturated (18:1) fatty acids, respectively,
in the cultivar. Durian cultivated in the LN region
contained the highest concentration of palmitic
acid in its pulp, with durian from UT coming in
second. The ES region exhibited the lowest
palmitic acid content in durian pulp (1.34+0.01
¢/100 g FW; 34.78+0.26 % of total fatty acids). In
the case of oleic acid, the fruit from UT and LN
contained comparable amounts; however, the
two regions had higher levels than the pulp from
ES. Furthermore, the findings indicated that
durian pulp from the LN region exhibited the
highest concentration of saturated fatty acids.
Meanwhile, there was no significant difference in

the pulp of durian grown in UT and ES.

Nevertheless, the pulp of durian cultivated in all
three regions contained a similar composition of
various fatty acids, including lauric acid, myristic
acid, palmitoleic acid, stearic acid, linoleic acid
(omega 6), linolenic acid (omega 3), and
polyunsaturated fatty acids, as shown in Table 3.
The relatively high oleic acid and total
monounsaturated fatty acid contents in durian
pulp from Uttaradit may contribute to its fatty
mouthfeel. Lipids and unsaturated fatty acids
play an important role in oral perception,
smoothness arising from oral processing and texture
interactions (Stokes et al,, 2013). In addition, fatty
acids have been associated with fat-related taste
perception (oleogustus), particularly in relation to
creaminess and supporting their role in oral fat
sensation (Mattes, 2009). Therefore, the elevated
oleic acid content may partially explain the rich

and fatty sensory characteristics of this cultivar.

Table 2 Mineral content of fully ripe durian cv. Long Lab Lae grown in different areas of Thailand

(Uttaradit Province; UT, lower Northern region; LN, and Eastern region; ES)

Mineral parameter Planting area F-test cv
Uttaradit Lower Northern Eastern

(mg/100 g FW) Province (UT) region (LN) region (ES) (%)
Calcium 3.09+0.10° 4.01+0.66° 7.36+1.62° * 20.99
Phosphorus 86.62+7.90° 70.17+2.91% 63.22+3.71° * 7.25
Sodium 38.51+1.69 35.16+0.45 36.02+1.41 NS 3.55
Potassium 308.30+1.77° 353.92+4.24° 382.84+0.13° * 0.76
Magnesium 18.98+0.93° 21.75+0.72%° 23.23+1.36° * 4.87
Iron 0.30+0.01 0.33+0.01 0.29+0.01 NS 0.00
Copper 0.10+0.01° 0.11+0.01° 0.16+0.01° * 4.68
Zinc 0.31+0.01° 0.39+0.01° 0.19+0.01¢ * 0.00

Different letters within rows indicate significant difference based on Least Significant Difference Test, p<0.05.

NS and * mean non-significant or significant at p<0.05, respectively
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Table 3 Fatty acid composition of fully ripe durian cv. Long Lab Lae grown in different areas

of Thailand (Uttaradit Province; UT, lower Northern region; LN, and Eastern region; ES)

Fatty acid composition Planting area F-test cv
Uttaradit Lower Northern Eastern

(/100 g FW) Province (UT) region (LN) region (ES) (%)
Lauric acid 0.01+0.00 0.01+0.00 0.02+0.01 NS 0.00
Myristic acid 0.03+0.01 0.04+0.01 0.04+0.01 NS 3.96
Palmitic acid 1.44+0.03° 1.56+0.04° 1.34+0.01° * 1.83
Palmitoleic acid 0.22+0.00 0.24+0.01 0.22+0.01 NS 2.27
Stearic acid 0.04+0.01 0.04+0.01 0.04+0.01 NS 4.59
Oleic acid 2.37+0.00° 2.33+0.06° 2.0320.01° * 1.58
Linoleic acid (omega 6) 0.09+0.01 0.08+0.01 0.07+£0.01 NS 13.14
Linolenic acid (omega 3) 0.12+0.00 0.12+0.01 0.11+0.01 NS 2.63
Saturated fatty acids (SFA) 1.52+0.03" 1.65+0.05° 1.43+0.01° * 1.84
Monounsaturated fatty acids (MUFA) 2.59+0.01° 2.57+0.05° 2.25+0.01° * 1.30
Polyunsaturated fatty acids (PUFA) 0.21+0.01 0.19+0.01 0.18+0.02 NS 6.86

Different letters within rows indicate significant difference based on Least Significant Difference Test, p<0.05.

NS and * mean non-significant or significant at p<0.05, respectively

Carotenoid content

The findings indicated that the durian pulp
cultivated in UT had the greatest concentration of
B-carotene, specifically 86.29+3.77 pg /100 g FW,
while the composition in pulp grown in the LN and
ES regions showed no significant difference, with
values of 74.16+0.22 and 78.13+0.18 pg/100 g FW,
respectively. Similarly, O-carotene and lutein
contents did not differ significantly among the
regions, ranging from 14.64+0.19 to 17.40+1.90
Hg/100 ¢ FW and from 24.32+4.67 to 28.70+8.03
ug/100 g FW, respectively (Table 4). Typically, the
flesh of the durian fruit has a yellow color. Varying
concentrations of carotenoid molecules lead to
durian

distinct hue values in the

pulp
(Wisutiamonkul et al., 2015). The pulp of durian

fruit (cv. Long Lab Lae) is characterized by its
dark yellow color derived from its carotenoid
component (Namitha and Negi, 2010). The findings
of this investigation demonstrated that the pulp of
Long Lab Lae durian cultivated in all three regions
contained three distinct carotenoid compounds:
B—carotene, Ol-carotene, and lutein. The durian
pulp had the greatest quantity of B-carotene,
followed by lutein, and a trace amount of
Q-carotene. The experimental findings aligned with
previous reports on the presence of carotenoids in
the pulp of durian varieties Chanee and Monthong.
The primary carotenoid molecule discovered in the
ripe fruits pulp is B-carotene, with Q-carotene
following closely behind. Lutein and zeaxanthin

are present as minor carotenoid compounds. The
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mature Chanee durian pulp exhibited a greater
concentration of total carotenoids, including
B-carotene and Q-carotene, compared to the pulp
of Monthong durian. In addition to carotenoid
composition, instrumental color analysis further
confirmed differences in pulp coloration among
growing regions. A previous study by Somniyam et al.
(2024) reported that durian pulp from Uttaradit
exhibited lower L* values compared with those

from the eastern and lower northemn regions,

indicating a darker yellow appearance. In contrast,
higsher chroma values in pulp from Uttaradit
suggested a more vivid and saturated yellow color,
while hue angle values indicated subtle differences
in color tone among regions. When considered
together, L*, chroma, and hue angle values suggest
that durian pulp from Uttaradit exhibits a more
intense  golden-yellow coloration, which is
consistent  with its higher B-carotene content

observed in the present study.

Table 4 Carotenoid content of fully ripe durian cv. Long Lab Lae grown in different areas of Thailand

(Uttaradit Province; UT, lower Northern region; LN, and Eastern region; ES)

Carotenoid content Planting area F-test cv
Uttaradit Lower Northern  Eastern region

(ug/100 g FW) Province (UT) region (LN) (ES) (%)
B-carotene 86.29+3.77° 74.16+0.22° 78.13+0.18" * 2.74
o-carotene 17.40+1.90 16.40+1.44 14.64+0.19 NS 8.54
Lutein 24.32+4.67 28.70+8.03 27.75+£1.14 NS 20.08
Zeaxanthin ND ND ND - -
B-cryptoxanthin ND ND ND - -
Lycopene ND ND ND - -

Different letters within rows indicate significant difference based on Least Significant Difference Test, p<0.05.

NS and * mean non-significant or significant at p<0.05, respectively

ND, not detected

Total phenolic content and antioxidant activity
The study found no significant difference
in total phenolic content among durians
cultivated in three locations, with values ranging
from 37.72+3.62 to 38.92+6.06 mg GAE/g FW.
Furthermore, the results revealed that the pulp
of durian grown in various places showed similar
trends in antioxidant activity, as measured by the

2,2-diphenyl-1 -picrylhydrazyl (DPPH) assay and

the ferric reducing antioxidant power (FRAP) assay
(Table 5). The antioxidant activities ranged from
22.94+1.67 to 24.00+4.49 umol TE/g FW for the
DPPH assay and from 13.43+0.66 to 14.37+1.59
pmol TE/g FW for the FRAP assay. Phenolic
compounds are considered secondary metabolites
in plants that include a wide range of chemical
compounds. The metabolites with several

structures and activities can be classified into two
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groups according to water solubility: a water-
soluble type (phenolic acids, phenylpropanoids,
flavonoids, and quinones) and a water-insoluble
type (condensed tannins, lignin, and cell-wall-
bound hydroxycinnammic acids) (Rispail et al.,
2005). Durian is a fruit that is known to be high in

phenolics, flavonoids, and carotenoids. The

amount and proportion of each type of compound
in durian vary depending on its origin, agro-climatic
conditions, and genetic diversity, making durian an
important fruit in terms of composition and
antioxidant properties (Arancibia-Avila et al., 2008;
Leontowicz et al., 2008; Toledo et al., 2008).

Table 5 Phenolic content and antioxidant activity of fully ripe durian cv. Long Lab Lae grown in different

areas of Thailand (Uttaradit Province; UT, lower Northern region; LN, and Eastern region; ES)

Phenolic content Planting area F-test cv
and Uttaradit Lower Northern Eastern
Antioxidant activity Province(UT) region (LN) region (ES) (%)
Total phenolic content (mg GAE/g FW) 38.92+6.06 37.72+3.62 38.33+1.68 NS 10.93
Antioxidant activity
- DPPH™ (umol TE/g FW) 24.00+4.49 23.77+2.01 22.94+1.67 NS 12.73
- FRAP™(umolTE/g FW) 13.43+0.66 14.37+1.59 14.08+0.44 NS 7.35

Different letters within rows indicate significant difference based on Least Significant Difference Test, p<0.05.

NS and * mean non-significant or significant at p<0.05, respectively

Conclusion

This study investigated the nutritional
value, mineral content, fatty acid composition,
carotenoid content, phenolic content, and
antioxidant activity of fully ripe durian cv. Long
Lab Lae cultivated in Uttaradit Province (UT), the
lower northern region (LN), and the eastern region
(ES). The results showed that the growing region
influenced the nutritional composition and mineral
levels of the fruit. Slight variations were observed in
fatty acid composition and carotenoid content,
whereas no significant differences were found in
phenolic content and antioxidant activity among

regions. These compositional characteristics may be

associated with the distinctive quality attributes

described in the geographical indication
specification of Long Lab Lae durian from Uttaradit,
particularly its dry and fine-textured pulp with a rich
sweet and creamy flavor. The lower moisture
content may be associated with a drier pulp
texture, while higher sugar levels may enhance
sweetness perception. In addition, the higher oleic
acid and monounsaturated fatty acid contents may
contribute to a fatty mouthfeel. Collectively, the
results highlight the potential influence of regional
growing conditions on the physicochemical
properties and eating quality of Long Lab Lae durian
and may explain the distinctive quality attributes

of fruits cultivated in Uttaradit.
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