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Abstract

This study assessed the integrated quality attributes of Khao Nam Phueng Muang Long pomelo
(Citrus maxima Merr.) cultivated in Wang Chin district, Phrae province, Thailand, with the aim of verifying cultivar
identity and evaluating its conformity with Geographical Indication (Gl) standards. Thirty pomelo fruits collected
from six orchards were analyzed for biological, physical, chemical, and sensory characteristics. Biological
assessment focused on the origin of scion materials, while physical quality parameters included fruit weight,
shape, and oil gland density. Chemical analyses comprised total soluble solids (TSS), titratable acidity (TA), pH,
TSS/TA ratio, and total carotenoid content. Sensory evaluation was conducted by 30 untrained panelists using
a hedonic scale. All samples originated from a single scion source, confirming their classification as the Khao
Nam Phueng cultivar. The fruits exhibited superior physical characteristics relative to Gl reference criteria, with
mean fruit weights ranging from 1.83 to 1.97 kg and a distinctive high round shape typical of the cultivar. In contrast,
chemical attributes varied among orchards. Mean TSS values ranged from 6.46 to 8.74 °Brix, which were below
the Gl threshold (>9 °Brix), while pH values were slightly higher than reference levels. The TSS/TA ratio showed
substantial variability across samples. Sensory evaluation revealed differences in consumer acceptability, with
samples SO1 and SO4 receiving the highest preference scores. Overall, Khao Nam Phueng Muang Long pomelo
displayed a clear cultivar identity and distinctive physical attributes, while chemical and sensory variability
highlighted the need for orchard-level management to support Gl standardization.
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Table 1 Physical characteristics of Khao Nam Phueng Muang Long pomelo

Fruit weight Oil glands
Sample Fruit size L* a* b*
(kg) (glands/cm?)
SO1 1.97°+0.25 1.000% £0.05 13.00° £ 3.00 42.47° + 0.62° +0.25 6.75°+0.23
0.14
802 1.90°+0.10  1.040% +0.04 16.33°+2.30 52.93° 043°+0.15 6.46°+0.85
0.55
SO03 1.97%+0.21 1.020° +0.99 18.67° + 48.57° + 0.94%+0.06 8.24%+0.41
5.51 1.17
SO4 1.90%+0.10 1.000% £056 22.33°+4.16 45.84° + 0.83°+0.11 7.39°+0.30
0.57
SO5 1.90°+0.10 1.020% £+0.56 15.67° + 3.51 46.53° + 0.827+0.14 7.19°+0.52
1.60
SO6 1.83%+0.40 0.810°+0.35 24.67°+7.23 45.94° + 0.85%+0.17 8.74°+0.28
0.67

Remarks: Values are expressed as mean + standard deviation (SD) of six Khao Nam Phueng Muang Long pomelo samples, with

three replications per sample (n = 3). Different superscript letters within the same column indicate significant differences

at p <0.05 according to Duncan’s Multiple Range Test (DMRT)
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Figure 1 Qil gland distribution on the peel surface of Khao Nam Phueng pomelo fruits (SO1 - SO6)

SO6

Figure 2 Physical appearance of Khao Nam Phueng pomelo fruits (SO1 - SO6), illustrating fruit apex, peel

texture, and peel color
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Figure 3 Characteristics of the flesh color of Khao Nam Phueng pomelo fruits (SO1 - SO6)
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Table 2 Chemical composition of juice from Khao Nam Phueng Muang Long pomelo samples

TSS Total carotenoids
Sample pH Y%citric acid TSS/TA ratio

(°Brix) (mg/100 g FW)
SO1 6.75°+0.23 4.21%+0.23 0.242° +0.15 33.1%+2.28 2.36%+ 0.000
802 6.46°+ 0.08 4.54%+0.85 0.245° + 0.00 25.1°+1.18 2.34 % +0.001
S03 8.23%+0.41 4.33%+0.41 0.381%+0.05 18.4°+0.30 2.35%+0.002
S04 7.38°+0.30 4.32%+0.30 0.242°+0.15 33.9°+3.53 2.68%+0.577
SO5 7.19°+0.52 421°%+0.52 0.363%+0.17 19.8°+0.20 2.34%+0.001
S06 8.74%+0.28 4.23%+0.28 0.352%+0.20 22.7°+1.36 2.34%+0.235

Remarks: Values are expressed as mean + standard deviation (SD) (n = 3). Different superscript letters within the same column

indicate significant differences at p < 0.05 according to Duncan’s Multiple Range Test (DMRT)
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Table 3 Sensory evaluation of panelists’ preference for quality attributes of Khao Nam Phueng pomelo from

Muang Long

Attributes Satisfaction score

evaluated SO1 S02 S03 S04 S05 S06
Non-astringent 750°+0.82 6.87°+0.91 7.37°+076 6.87°+0.88 6.63°+0.94 6.03°+1.02
Non-bitter 747°+074 7.10°+0.81 71774069 7.17°+0.77 6.63°+085 577°+0.93
No tingling 713°+0.79 6.93™+0.88  7.2°#0.72  7.20°+0.83  6.60°+0.91  5.17°+1.00
sensation on
the tongue
Firm flesh 7.50°+0.71  7.27°+0.84  7.20°#0.68  7.10°+0.80 6.60°+0.89  6.17°+0.95
Large juice sacs ~ 7.80%+0.65  7.74°+0.79  7.33°+0.73  7.67°+0.70  7.33°+0.82  6.53°+0.90
(large vesicles)
Honey-like color ~ 7.70%+0.77  6.77°+0.85 7.27°+0.74 6.93°+0.82 6.67°+0.88  5.30°+1.05
Dry flesh 5.03°+0.92  4.90°+1.00 5.03°+0.94 530°+0.90 5.23°+0.96 5.70°+0.98
(not juicy)
Crisp texture 6.78°+0.81  7.70°+0.74  7.53°40.69  7.53°#0.78  7.37°+0.83  7.30°+0.90
Natural sweet 6.97°+0.73  6.83°+0.80 6.97°+0.75 7.07°+0.77 6.67°+0.85 573°+0.93
aroma
Overall liking 7.60°+0.70  7.00°#0.82  7.00°+0.78  7.23°+0.74 6.87°+0.81  543°+0.98

Remarks: Values are presented as mean + SD (n = 30). Sensory attributes were scored using a 9-point hedonic scale (9 = like extremely,

1 = dislike extremely). Different superscript letters within the same row indicate significant differences at p < 0.05 based on

Duncan’s Multiple Range Test (DMRT)
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