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Plant Nutrients and Water Loss after Storage in Relation to Pulp Color of ‘Thong Dee’ Pummelo
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Abstract

The pulp of pummelo harvested in the cool season has less red color than that harvested in the rainy and
hot seasons. Base on literature review, some preharvest fertilizer applications and water loss after storage
increase sugar concentration. Since sugar is a precursor of pigments. Therefore, this study aimed to determine
the content of plant nutrients and water loss after storage in relation to the pulp color of ‘Thong Dee’ pummelo. The
experiments were arranged in a randomized complete block designs (RCBD) using mature fruits (7 months after
flowering) harvested from 2 orchards in Kanchanaburi and Nakhon Pathom provinces. Ten fruits were harvested
from 10 trees. The whole experiments were repeated three times, i.e., harvested in November (rainy), February
(cool) and April (hot). In addition, the fruits harvested from Nakhon Pathom province in the cool and hot seasons
were stored at 3015 °C for five weeks to observe the effect of water loss on pulp color. Eleven plant nutrients, i.e.,
nitrogen (N), phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg), copper (Cu), zinc (Zn), boron (B),
iron (Fe), manganese (Mn) and sodium (Na), and pulp color were determined from pummelo pulp. Lycopene, B-
carotene, TSS and TA were measured. Our results showed that in the cool season, Zn and TA increased whereas
red color (+a* value), lycopene content and TSS/TA decreased. However, these changes were found only from
the orchards in Nakhon Pathom province. The increases of water loss, +a* value and lycopene were found from
the fruits harvested in both seasons. In contrast, the TSS, TA after storage remained unchanged. These results led
to the conclusion that plant nutrients and water loss after storage were not correlated with pulp color.
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Table 1 Correlation coefficient (r) of ‘Thong Dee’ pummelo pulp between plant nutrients and color value,
carotenoids, TSS, TA and TSS/TA (n = 60).

Nutrient N P K Ca Mg Zn Fe B Cu Mn Na
Parameter
L* 0.26* 0.22 0.05 0.28* 0.41* -0.07 -0.01 0.45* -0.24 0.24 -0.20
a* -0.19  -0.34* 0.08 -0.25 -0.30* -0.12 0.00 -0.51**  047*  -0.33*  0.40*
b* -0.00 0.1 -0.16 0.26* 0.17 -0.07 -0.16 0.46**  -0.60** 0.08 -0.30*
C* -0.05 -0.18 0.14 -0.27* -0.22 0.02 0.12 -0.50**  0.59** -0.16 0.35**
h -0.28* -0.46**  -0.07 -0.08 -0.29*  -0.26* -0.15 -0.30* 0.08 -0.46**  0.38**
Lycopene (L) -0.22  -0.41* 0.09 -0.18 -0.28*  -0.31* -0.12  -0.48** 0.25 -0.31* 0.31*
B-Carotene (B) -0.07 -0.13 -0.08 -0.06 -0.19 -0.09 -0.02  -0.43* -0.27* -0.59* 0.51*
L/B -0.20  -0.42* 0.17 -0.17 -0.23 -0.27* -0.07 -0.28*  0.49* -0.01 0.06
TSS -0.30* -0.13  -0.37*  -0.11 -0.10 0.02 0.04 -0.35* 0.20 -0.45**  0.46**
TA 0.23 0.39** -0.03 0.23 0.26* 0.30* 0.14 0.57** -0.36™ 0.44** -0.49*
TSS/TA -0.29*  -0.33* -0.09 -0.18 -0.23 -0.28* -0.12  -0.52** 0.40** -0.33** 0.45*

* Kk
’

significant at p<0.05 and p<0.01, respectively

Table 2 Water loss, red value (a*), lycopene, TSS and TA of ‘Thong Dee’ pummelo pulp after storage at 305 °C

for 5 weeks.
February April
Week Water loss a* Lycopene TSS TA Water loss a* Lycopene TSS TA
(%) (mg/kg (%) (%) (%) (mg/kg (%) (%)
FW) FW)

0 nd -3.69 9.60 11.24 0.74 nd -3.43 20.10 10.20 0.71
5 20.26 1.18 28.30 11.00 0.45 19.80 1.39 34.50 11.52 0.69
t-test nd * * ns ns nd * * ns ns

* = significant (p < 0.05) by independent sample t-test
ns = not significant
nd = no data
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